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CBAITll. l. DnCX>tJCrlClt 
lDcruatna •Ctntln baa lteeo focu*1 upoo the reaOllrc• produc• 
t1vit1•• and ecljuat99Dt probl... la aaricu1ture durtos th• l••t tvo 
decade• in Switaerlaa.d. lut plan• and JOlltical declaion.a •r• •till 
made without a a,..te .. tic anal7•l• of th• problem.. lapid dtrYelop-
.n.t• 1.n the field of ec:onollic theory and •eonGMtric• that ar• •• 
•cb aa PN•ible llldepeadent of the pereonal judpnt ot • particular 
taveattgator, provtd• the aartcultural econOlld.•t vith tool• of aa.al1•i• 
ault.S tor pvbllc ecOIU1lllc policy. lcoac.atric aodala are put forth 
iu thla acl .. tlflc •Plrlt ~ec.auae tbeae mod•l•1 if full7 d...,.loped 
md p~rly u.t, neutual17 ahould lud all inYutlptora to the 
••• cODclut-., lndepndat of their pereoul vbt.u. ft• uual 
e.,..rlnce ta the field of a,ricultural ec.onomlc poll•J l• tb•t th•I'• 
•~• about •• •n1 t1Pfll of ad.rice •• there are adviaora (a-.U•• 
eftD •re). 
1'hi• •tat..nt ebould not nealect the lcaportace of th• politic.al 
dectatOD procua. Scl•ttflc ruearch abould help to 1pe..t th11 
dedalon proc•••· Statlatical llOdah of ecoacalc ayat .. are not 
propoeed •• .. ate formal.a• wbtcb diwl&• all the ••cr•t• of tbe 
cc.plea ral world in • 1inal• equatt•. tbe 1tatlatlcal model 
att ... t1 to provide •• ""eh lnforuU.oo about fut"l'• or ocher unknowo 
pbetaGIMU •• caa be gleaned fra. tbe hlatod.eal record• of obaervable 
aDCl ... 1urabl• faeta. 
lcooGMtriciau do not operate la • ••cuua; their Mtbod1 are 
aot pure11 aecbnl"l t.n th• a-.a th•t tb•J do notbiaa ltut au.batltu~• 
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variable• in for.al••· Aa7 lllfor..tioa of a quaotitatl•• nature that 
i• available abould be ueed by the ecODa.etrldan in drawt.111 inference• 
altout tbe real world fro. bi• model. 
Th• aOD•tatiatiaal a,rlcultural ecoaoaiat ua only quantitative 
inforMtioo fr• wbich to aake judpnta. th• 1tatiaticial a.,ricultural 
ec:ona.t.at ua thl• aaM quantitative iDf oraation, plu• thorough bovledg• 
of hf.atortcally d~lol*l behavior patte1111; hence, 1t •7 be uid that 
the latter 1• ~etter equipped. 
Tb• aucce11 ot aartaaltural econaatc pol1c7 ia developed couatrl•• 
vill depend vitally an tbe ayailalt!Uty of uaeful op•ratioul and 
atatiatical 110de18 fr• the •artcultural ••c:tor, which alao eapre•• 
it• relatioa to th• 1Mma&rf.cultural econmty ill ecoacad.c arowtb. 
Thi• Dn face of •aricoltural econOllic reaearch, which 1hould 
auppl7 quantitative icafonatioo about the agriculture aector in 
ecoaomic growth, require• reaearch inatttutlOAa which are not biaaed 
by political parti•• or by SToupa of apeclal lntereata . Univeralti•• 
are the tnat1tut1ou of free •Qr•Hioo of opinion and hence the 
proper place of 1ucb rHearcb. In an advanced ecoo•1 like svt.tser-
laad, •artcultural ecooocdc polic7 pTObl ... are uwaeroua and ver7 
c011plea. Th•n 1• upre11ed • &ra&t Dud for objective aa"icultural 
ecoaomf.c rea .. rc:b by tbe aodety, ••P•ci•llJ for information about 
the couequnc•• ln partlclpattna iD the European cOllmOO •rbt. Tb• 
f ollawina r .. earch abould be a atarttas poiot in tbia dtrectioo and 
abould be COlltn1ted with th• con•atiooal uonecoaometric approech. 
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CBAft!ll It. OBJBCTlV!S ~ THI STUD!, DlfUJ.TlQIS 
DD souaa ca- DATA 
Cl>jectl•• 
The a••••l objectlY• of tbie 8tud7 lD productlaa •cOlloaic• i• 
deeiped to auaure and eaaine ._. ••pecta of •ffic1nc7 la clifferent 
aarlcultural r•aiGDa and tJP•• of fan.a fram the vbole area of SWltaer-
lnd. c.De of th• .. Jor pr•l- falllna la the field of aarlcu.ltural 
acoaaaica ia to determioe the natus-• of r••ource productiv1t1•• 111 
•~iC\lllUl'e. Bawner, the apicultural ecaaolliat h not • .,ect.S to 
••tab11ab th• t•dmical pbJaic.1 reiat10llahipa wblcb are poad~l• 
for attainiaa a prod\lctlaa target froa a given ••t of re1ourcea in 
•ar1cultur•i tbia l• th• wOt'k of tecbD.lcal •arlculturl•ta. lut tbe 
agricultural ecaaOlllat i• -...uall7 intereat.S in ••tabliabiaa on tbe 
buia of (l) production teebnJ.qaea in uae b)' f•ner• or (2) tacbrdqa .. 
Qtabllahed by pbyaieal 1ctntlata •• techotcally teaaible, the 
ecaacalcall)' opti11ua method of attalaiag at•ea ln•l• of productiOD. 
The atudy •• lt ia dOGe la a pot1iUve one, llNGlq that we utabliab 
tbe pbn--. •• they exht. 
tb:la atud)' concema aolaly the pt"oduetf.Yi.ty of r .. ourcu •• uaed 
bJ farmer• a.d deal• only •1th tangible •••uru of ecoa.amlc efUd.nc)' 
and reaOUTce pwoductlv1t1• it doe1 not dul vitb lntangi.bla and tub• 
jective aapecte of fanlna each •• the value• vbicb far11Ua UJ attach 
to a certain type of fal'111D& per .!!• 
th• •Jor ojectln of thla lnyutlptlon l• to fftiut• the 
Yalue productidt.7 of ruourcea and their ••nlcu ued in differnt 
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agl'icultUl'•l regiooa, ead to psed:lct, vttblo tbe U.ad.tatlooa of tbe 
data ._. mKbod, the dfeet of vai·1tag ~!natl•• and quntttt•• 
of raaourcu utad oa th• value of tbe product pwochaald. 
Kor• epec1flc objectiv.9 area 
1) to ••~iu~ n•r•s• product1oa fmu:ctona f« tba uoU.oaed 
farm ela••t.lic:atlou, aad that for aroe• profit aad ut 
faaa lacau •• • dependent vartable. 
2) To .... ur• tb• urgtul pi-oductlnt1 of r .. oarc•• •Dd the 
cocnapondiag ~Hdeace iatff'V•la vben dtff er.at quaaU.tiu 
aad c.c.btnatJ.ona of naour~• en uaed. 
J) to determine wtilcb far. cu .. tflcattoa aehme (old or nw) 
••1-iu .ore variation 10 output. for the three factora1 
1oc.t10D1 f•n. t1Pe ad fana •l••, with the UiftNloo 
•M17••• "1th d._, varlabl••· 
4) Auly•l• o1 wrta~ for the tbr• factors; locet1oi:a, fana 
type aad hn ats.e. 
S) to dftive th• cornapGDdtna l1oqvaata ud •JCPO.Sion ,.cb 
aod thU.r c•fltlence intuvai.. 
6) 'l'o detel"&'li.H the lea•t•cott CGlblnat1ao of reaourc•• (capital 
~ lalJor:) for attalnlng gj...eD laCOllle le.el• for tba diff ereoc 
Iara cl•••iflcatt01;1e. 
Th• atQdy eboqld lbw bow to ue dace alre-6y collected and to 
acoraa• for econamet.-tc etudi••· runher 1t ehould be ccm.tra•ted to 
atodt .. , utiltalaa prlllftt.17 cn1u dat• or othor asrtcultual ctat• 
11eaouscH~ to ~· aver•_. fan locou nd to det•~ne th• r .. tOD 
for the appareat dtfferer.tial. 
y 
' 
Tb• earapl• of f as-u ued in tbi• etud7 ia dravn by the Svi•• 
fa1191ra Union 91'd i• recoSlli••d by the Svl•• Departlllhlt of Aaricultcire. 
Th• aver•a• aat f ana income per fallllJ labor i• vaad for t 1a:ba the 
prlc•• of da.ut1c •arlcultural producta. Tb• aaaple va• blatoricaU7 
etr atiflcd, flrat e1M1Dg farme WM!er different eoil and weather coa.d1-
t10Cl9 ad within ever1 each atrata into fiv• fara •1&e IJ'OUP•• Va 
will call th••• the "old fera claea1fic•tioa •ch• ... " Slace 1961 
thi• whole aampla wae then further eubd1Tldad into tar.a in tbe plain• 
and far.a 1A the aOUDtaiaa . 
Th• iacr .. •1•& intereet ln a dual purpOle of the" fara account• 
1op, pol1c7 and farm decialoo.ukina purpoae a1bd then for a11other 
claaelflcaUOD acb.-. The far. vu• then ao lODa•r atraU.fled by 
the old claeailication ach .... 
the 1tew etratif icatiCJD takaa firat into account the ditf ermacea 
bet van faru in tbe mous.taln1 6Dd plain repona . Tbeo the f u1u are 
withiD tbe two rep.au further aubdl't'ided by .ore urbt oriented 
criteria, which ve Will explain later. We call tbia the "ilp claaat-
ficattoo tch .... " 
Aa • r .. ult of the locational difference• .. ong lllOW:ltain farae, 
the aru 1• fc.artber •ubdi.S.ded in aub&rea for 1o.era.me11t aubaldy 
purpoaea . The nev fan tJP• claaaificatlon •hould replace the old 
ou which vaa critlciaed by nougricultu.ral poUtlcal aroupa. In 
thia atudy ve are iuvaeUgating the •UIPl•• witb the new and the old 
ci.ealficatioo s ch ... for the ,.ara 1964, 1965 aod abo for the pooled 
• ...,1. 1964-6,. •urthar, ve are aulyslaa tb• aouata1D feraa aeparately 
6 
•ul:tdlvided into the three 1110UAtata a~reporia vbich will al•o be 
defined later. 
DeliaiU.ou 
ID rtaure l we are auaaarl1ing the new f art1 claaalficatiOD 
•checae. We will aee that a fara claeaif ied bJ thi• acheme can be 
••JVb•r• vt.thiu th• plaiu awl the aouataiu. It dou not tau into 
ac:count any fara locat1GD within tbe plain or IDO\llltaill r•P.•· We 
will now give the defiuitioai• for the fal"U belongina to an7 of tbeae 
cl•••-* •• tb•J ara de by tb• lvi•• rar..ra Uuioa and the lvl•• 




Mount a tu 
Kllk.-11 v••tock 
breed in.a 
fipr• 1. Tb• new fara cla1aUlcatiOll achame 
l) IJ plat• regi.ao we aean all land which ta lua than 800 
••ttt• ab.we ••• lewl. 
2) The aowita1D regiGll 18 lnd IROl'e tbaa 800 metfta UOM aea 
level. It 1• b7 lav poeaible to cla1aify a plain fara into 
1 s.. Table 1. 
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a llOUlltaio fara, whn the coadltiou •r• the .... •• for • 
llOUUt•tn fan. 
l) WbeD • farm iu tbe plaia bu 1IOI'• tbn 0.30 ha. ot croplaGd 
per eov unit, tt i• cl•••ified •• a crop farm. 
4) A crop-liftatock fana baa 0.15 to 0.29 ha. of cropland per 
cow unit. 
5) A Uwatock fan haa lff• than o.u ba. of cropla..S per cow 
uait. 
6) A fan la tbe .ouDtaiaa 1• claaaified •• • ldlk far. wbn 
the perceat•a• of cowe to total ltveatock 1• more than 70. 
7) r~ a ld.l.,liftatock braad1aa fara, tbe P•l'centap of COW8 
to total Uvutock la '' co 69. 
8) A farm ia cl.aa81fied ae a li"atock breediDI fara vheca cove 
are 1••• than '' perceat of the total li•••tock. 
Ivery fara t1J)e 1• thn aubdi-rided in thrff fara ala••• 
t) The fan •1•• p-oup I ha• ao araa of l•H thaa 9.99 ba. 
10) Th• fan •1•• aroup 11 .... aa •r•• of 10 to 14.99 ha. 
11) Th• fara aiae aroup Ill baa ao area ot 15 to 29.99 ha. 
Tb• old farm cleaelfication ac:b ... •• MRtloned before took 
•Olte loc1ttonal d1ffere.nce1 vltb1D tbe llOU.Dtaia and pla1a ar .. iAto 
account. fr• tb• total of tbe 18 coded aroupa, the •• .. la lite• 
varle-d f~oa 2 to 150 fame in 1964. To •b ••• cMp.tl'ilona with 
the aew fara cl.a11lflc•tloa poaalble, •• took a 1ubaa..,1e of 12 out 
of tbe 11 al'oupa •Dd pooled th••• 12 SHUP• S.uto da p:oupa (tbrff 
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rtaur• 2. The old fara claallficatt.on •ch•• 
1) rarme in the Jen aree hne •inly h••VJ aoil, much rain and 
plaotatioo i• wbut, aupr b .. ta aod clo.er for lt.natock. 
OD the nuaae 43 percac: of the land ia ia crop prodt.Lctian. 
2) th• fara. ill the north and aortbaaet area h••• barley, 
potatoea and alfalfa, vbich l• au tadtcatar of aftr•a• raia-
fall and light aotl. 
3) A fara in the ve9tern area baa a lighter aoil aod l••• rain 
tbaa the farm la the Bern area. About 21 percent of the 
lad 1• uaed for crop (wheat atld barley) and 21 percent for 
root cropa (potato.a aDd auaar beet•). 
4) fa'l'Jll S.n th• Alp valley are oriented to ailk production. The 
faru are oo the nerac• 600 ••tert abo.e ••• lnel. Tti.ra 
1• ruaonable fruit &Towi•a (apples and peH'•) OD th••• faru. 
ID tbia region ve ti.Te b-.y ralu. There •xi•t• only gr•••· 
land; llO c:rop or root crop ii plated. 
\ 
5) Tb• fa~ in tbe Alp• are oriented to 11.-atock breeding. 
1.'b• w getatton period i• aborter than for tbe faraa in the 
Alp valley. 
6) raru in the aul>-Alpe and Jura. Koet prochicttoa i• allk aad 
•CIM live•tock i• braeded. There lt 1ome crop and root crop 
productioa for 11-.e•tock. There •xl•t• enoup raia for the 
•ub-Alpe, but there 1• a dry ••••on tu tbe a r tor the 
Jura farm becau1• of chalky toll. 
Mouotain fH' .. 
Mountain region l Houllta1n regi It 
r1~e 3. The three 110UDtain re&ioca 
Hou:ntaia repon lit 
and Jura fenw 
With the old and the nev cl•••ificatlaa, the faraa 1• the aouotalld 
are cl•••ified more boricontall7, when the mountain rea1aa cl•••ifica-
tiCID 1• more yatical. 
A• • ba•e for the detend.natlon of the tbru mr:nmtaln re&ion•, a 
punctuaU.on •tbod of U different crlteriOG• tor U•••todl and u ... 
atock breeding f H1u le uaed. This punctuation 1• a lea& procedure 
~hich will not be outlined in detail here. 
Wbn a farm la batvea the interval 4S to 54 poiata, it b•lonp 
to mountain repOD I. Th••• an the fal'IU under the beat produc.tion 
coadltlOD•. Th• farsu to the interval 'S to 64 point• l»elona to 
aowitain region 11. Whn a fn·111 baa ao~• tti.n 65 poiata, 1t 1• a 
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fan ln reai.oa Ill, which coatalu1 fu1u with the vorat --.mteln 
condiU.ou. Jeceu•• of a 1ull anipl• •i•• in mouateto reaion Ill, 
ve pooled thia •.-Pl• with Jura fasu, which probabl7 Mb1 the 
a..eT•I• atatletlc• in llOQlltain re&loo 111 a little better off. 
Jl&or•• 4 and 5 illuat~•t• th• far.a in th• plaia •JM! llOUDtaia 
aru for the new and old tH• cl•••lficatloo. for the un fara 
cla1aificatlon, eve~y fal'a I.a aarked b)' • apectal eip. ROUD 
nU1111ral letter1 lD th• tvo ftgvre• are the 1uJ,1aa1ple• for tb• old 
farm cl•••1f1catioo. 
We c.- ••• f rCJll li8'1r• 4 that f ar111 in th• uew cla11if icatioa 
caa. be at any loeaU.on, which 11 aot tl'Ue for the old cleadf1cation. 
th• •a• can be obaened in Fipare 5. There ue .S.lk far.a OftT the 
whole aru for the no cla1aification but not for the old one. 
Source of Data 
Tb• 1a11pl•• f'Z'om Tablu l, 2 and 3 upon which th• atudy 1• Nied 
vere drawn by th• Svta• rarmra Union aud ara ued u mentioned H:!or• 
for polio)' porpo1e1. the ••lected data oaed cm• fr• a aiaple 
f llldcial •~counting •Jet•, which 11 uaed by the ab ewe iutitutioa 
•ad recoptsed by th• SVi•• Depart .. nt of Aariculture. 
Th• data ua..S were all available oo punched card• together vtth 
the aecaaary farra cl•••if ication codH. Fol' every farm ve bed about 
20 carda 1 dependiD& oa whether th• f•Til bad cropland or oo cropland . 
The •aa:rec•tloo of th••• data and the cc;aputins of the dependant, 
1Ddepadat aod dummy variable• f ~ the r•~llm anal1•i• were the 
aoat t1.,.c.ooaWll1na work for labol' aud coaa1uter. 
11 
Figure 4 . Location of farms for the new and old farm classifi cation 
in the plain area 
New farm classification: 
c Crop farms 
Old 
c Crop-livestock farms 
• Livest ock farms 
fa r m classification : 
I Farms in Bern area 
II Farms in north and northeas t 
III Farms in western area 
area 
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Fi gure 5 . Locat ion of farms for the new and old farm classification 
in the mountain area 
New farm classification : 
!:! Milk farms 
o Milk- livestock breeding farms 
A Livestock breeding farms 
Old farm classification : 
I Farms in the Alp valley 
II Farms in t he Alps 
III and o Farms in sub- Alps and Jura 
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OD the ortatul data card• ve bad cod•• available for the fan 
ai&• cl•••lflcation into five different cl•••••· Bec.1uae of ... 11 
aample aia•• for the farma l••• than 4.99 ha., we pooled thia cl••• 
With the cla11 5 to 9.99 ba., which we call the tare 11ae cl••• l 
in our atu.d1. The farwt with more than 30 h& of land, which vel'e 
grouped into fara •i•• claH V by the SWiH rar•re Union, ve oaittecl 
in thi• atudy bacauae of eull aaraple •is•• and 8T•at vai·lation aaona 
farm el••· 
Tb• ex.act deflnitloaa of the uaed dependent 1 ladepndnt aud 
dUllllJ variable• are aiven later. 
Table l. Sample ais.ea ad population al••• tor the ,eara 1964 eud 
196.5 for the a.ew farm claHiflcatloo 
i'H'll type Peru ill the Ferm. vitb fara account1 
and locattoa populatt.ona 1964 1965 1964-6.5 
rlaia f•r• s 
Crop 15,.594 149 168 317 
Crop-live•tock 20,220 142 123 26.5 
Uttatock 16,743 127 1S4 281 - - -Total plain fal'lfta .52,5'7 418 445 863 
Howataln farma: 
MiJ.k 8,258 59 57 116 
MUlr>-liveatock breading s,021 66 69 13S 
Linatoc.k br•a..ti.na 4,06! ~ 61 116 - -Total 11ouutaia ta • 20,727 180 187 367 
Total f anaa 73,284 .598 632 l,230 
•IE&laa der Pachkaaldaaloa betreffeod ITaittlmig ulMS le~rtellUA& 
der baeuerltcben linkcmmenalage (~ l.CltHJ.SSI<ll) and daa !idgeone11i1cbe 
Volbvirtachaftadepartement. Jen, den 28. Ktl 1966. 
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Table• l, 2 nd 3 include the number of faru tuv .. tigated. AU 
th• ••..,l• alsee ere ... 11er •• they are collected b1 the Swi•• 
ranaere VDJ.on. 
'th• 11ew cl•••lfic.1tiOD ill Table 1 inelud•• all tbe farM except 
• ... 11 ... pl• of far.a Which were greater than 30 ha. 
Table 2. i•11Pl• aia•• for th• ,..ra 19641 196.5 and for the ·•ooled 
eaaple 1964-65 for tbe old c1a11ificaUoo •di ... 
Location 1964 1965 1964-65 
nun fa~l 
Ben ar .. 
lknrth a1M1 no~heaat ar .. 
Weatern arff 
Total plain faraa 
Momlta11l , ...... 
Al, ~alley 
Al pa 
Sul>-Alpe end Jura 
Total llOUlltaln f aru 
Total far.a lD.Yeetl ated for 

















.U I pointed out ear Un, th• fana bJ th• old claaaifica~iara 
ach ... were atratlf ied into 18 atrata vltb bt&Jl unequal •i•• ,..,lea 
aaons arouP• · W• the pooled certain '"°"''' vbicb wen comparable 
v1tb the uw cl•••i.fic.atian. W• uaed GGlJ 12 out of 18 aroupa and 
that 1• th• reaaon for tbe ... 11er toc.l aa11ple •1••• for tb• ta-
veettaated old claealficatioo in Table 2. 
Table 3. 8aaiple •1••• for the 1••r• 1964 and 1965 and the pooled 
•.-.Pl• 1964-6' for the aowataln f ara11 
ran. witb f ara account• 
Location 1964 196l 1964-6.5 
Moulatat.n region I 63 65 128 
Houata1a re11ou II 68 10 138 
Nowatain reatoca III 87 98 18S - -
Total .ountain taru 218 233 451 
The f araa vitb areater tban 30 ha. land are aleo aaitted in the 
• ..,1. 1D Table 3. 
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CRAPrD Ill. TUOD'l'ICAL FIWCBWCR& 
Balle Conc•pt of Production Junction Analy•1• 
A• •ationecl nrlier, th• ••ed for qumtitative informatlOD in 
•ar1cultural pollc7 deciaiona la incr•••iug aub1tantlally la advanced 
couatrl••. Atrlcultural •coao&aic runrch can help to rationaU.ae 
alld apeed up the political dad.lion proceH if it i• able to supply 
the n•c••••l'Y lafor .. cioa. Th• objective of followina chapter• 1• 
to utiut• fan production functioaa and interpret thn in a Ullllel' 
uaaful fn- reccmaandatiooa in political dectaion ukina. •at ve 
fir1t euldn• the economic and atatiattcal coacapt lawlved in uu.-
utlaa far. productioo funct1on1 . 
A prgducttaa function i• • •chedule (table or utbeutical equa-
tion) abowina tbe optiaum a11nmt of output that can b• produced fr• 
•1 apeclfled ••t of 1uput1, &iv• tbe exiatins t•chnolo17 !)eraueOll, 
1966]. The production function also pr0ride1 the iaput•output rela-
tion• of faru. Baaed Oil croH·••ction data, ve •••um• that the 
t•dmtcal poeaibiUtl•• are open to all iodlddual flraa, alMI ao the 
productiOll function i• eatiuted fn- the individual firm . 
there are in general two different kiod• of production functloo.a 
which e&11 be eett.ated for a gToup of firu frOll cro••· ••ctlonal data: 
.... 17, •11¥•8'1te p~oduct1on functioaa and •v•r•a• production function• . 
The for.er tnclucl•• ••ti .. t•• of the tatal output of tbe vbol• croup, 
given the total quantitJ of ~•rloua productive factor tnputa uaed by 
the firaa. On th• other hand, the average productloo function 1• Gile 
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r•pr•••tati•• of th• individual flra in tbe a-coup. Thi• 1tud7 1• 
coaeemed VS.th aver•1• production functloa• derived from data fr• 
dlfferent aroup• of fara ftn.1. 
It bae been arau-d by &coper that, under the e11um_ptton of ideal 
coadit1ona of profit .. Jd.111.uuon, the ident1f1utiaa of the pereneter• 
of averags production funcU.oua fl'oat cro1 ... aectional data by ordinary 
i .. at aquare• l• impoa11ble (Scoper, 19S8). Tb• aeauaptiona aade by 
Scoper -- that all individual productioa function• are 1dent1-=-1 and 
h•ve the ,... f on. •• that of the ••era&• productlOll function, that 
prodoc•r• aaximtse their profit• eaactl7 •ad that reeourc•• are ueed 
in proportionate fixity -· ere too 1trona to apply to empirtul 
probl.... Ae pointed Out by loa!JD r~1Jn1 1959]1 if thea• aa1...,_ 
tlOD.1 do not hold trt.ae, lt 1• ettll poa1lble to derive a meantn&ful 
p~oductton taaction. 
l'b71iul and Value Puactlon• 
Ready rtlesd71 1956 J defin•• production fwu:.tiona wblcib are 
derived lrom fem expadaental data •• phydcal function•, aod 
production funetiona derived for a farm HllPl• or a arou' of record 
fa111e, includia& all t~puta mid output quaintitiat aeaaured lo doller 
value, •• value or farm fira fwictiona. ror the later fUDctloo, out• 
put i• •••aured 1a aone1 tera.t, lnpute eudl •• capital are .. aeured 
la value tenu, 1fbil• land end labor •r• meaaured i• pbyaical un1t1. 
lut regarcll••• of vbetber the obaervatlona are in pbyalcal or value 
u.nita, tb• productiOA functiO'Cl auat correapond with the technical 
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... aared i• dollar•, the ceehntcal relat1onabipa are the .... •• if 
•••nau.ona v•r• t• phyalcal mta. Thi• tat ... llt .,,u •• , of 
c:oura•, onl1 trh• price 1• • ca.tot •• it 1• lea pure c-..ettu .•• 
ID thla aituti•, the value of pwodactioa .fwsctloo 1• ODlJ • twaula-
Uoa froa pb71lcal uaita to dollar mdte. The algnraic fona of tile 
lD the atlld7 of product1oo funct1••1 a tirat atep ta ntlMU.OD 
1• the deteranatloa of tba •l&olaraic fora of th• prochactloa f wactloa 
'4\ich a.,..r• or 1• kuown to be cODai•tCRt With th• pbeaoaeu of the 
fuactioaal relatt.ON~lp bet•HA input• aud output• under tn••t1..-
t1oa. the appropriate alaebraic fora of production function &M7 9• 
••l•aed 'b7 th• illforutiOD froa prmou invuUptlOA• ucl the 
tbeorf.u of the ad.eacea lD'fOlved iD the etud7 ru.9dy and D1Ucaa, 1961). 
Tb• Cobb-D•&l•• procluctiOD fwactiOG to be uatld ta thi• atud1 ta abow 
••• 
~ 
1• • (3.1) 
(3.2) 
vb•r• the J 1• th• f)l19lcal outpat, 't (1 • l, 21 ••• •) an tbe 
relnaat ph19lcal t.aputa ia th• productiOD procue aDd e1 are th• 
coaatate. 
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The Cobb-Douala• production functioa ha• many properttu which 
are esplained brief l1 belows 
l) Tb• coef f iclenta l' 2, • • • s. are the productloo el .. -
ticitie1 vtth re1,.ct to productive input• 11, ~, • • • x •• .. 
2) The functloo 11 homoaaeoa1 of dearee f.i e1, th• 1ua of all 
productioa el••tic1t1ea. If thl• aum 11 greater, equ.l or 
l••• than ooa, . then there h, coneapondln1l1, incr••lina, 
conatant or decr .. ala• return• to 1cale. 
3) Tb• urgiul ph191ca1 productivity of the input \ (if t11 < 1 . 0) 
decl1n .. if the quantity of the 1-tb input i• increaaed ; or 
2 t 
.2:J • Bl (Bl - 1) ~ aZ: ia n•aativ• tf 31 < l. 
4) The .. rgi1W11 rat• of aub1titution between any pair of input• 
i• 
ax1 SJ\ • • a1J 31 xJ 
Thia relatlonthip definH • linear function patain• tbrouah 
the orl.ain, and ao tba ela1ttdty of aui,1tUution la equal to 
oa• rAllm, 1965]. 
S) Tb• eap•a.aion path i• a atralgbt line throuab tbe OTlsla, 1. e . , 
lt 11 a acale line, •Ad a11ma•• the carab1D.9tion• of reeourcea 
which give the lea1t coat for one 1•••1 of output mutt alao 
11 v• the luat co.t for all other l•v•la of output . 
1t •hould be noted that tbe Coltl>-Douala• function indtatu aaly 
either one of th• three typu of ntuna to acale for a pt1rticulai· 
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productloa pbenomenODi lt doe• not allOllf • producU.OG funotioa -.brae-
U•ina tbe Cobb-Douala• product!• functlon, th• •rgioal produc-
tlYity of any pantcular reaourc• 1• g•t•r1• ertn• repreaented by 
lquatloa 3.3. 
"1-1 8• 
• • • 't-1 • • • Jta (3.3) 
or wbeo we aub•U.tute the producttOD function ve aet 
(3.4) 
tlhe'fe i • 11 21 ••• •· The profit .. m.etsatioo b7 the ftl'a can •• 
·~•••ed •1 lquatton l.5. 
p 
ff .L - .:! 
t Xi r, (3.5) 
where r
1 
ad r1 are the prtc. of th• output am cha ~tee of the l•th 
input reapecttvel1, and ••• ed to be the ••• coutaut to ell 1Ddi· 
vidual lina under caapettt1<>a. lquattoa 3.5 can be written •• 
(3.6) 
lquatloa 3.6 l• ~b• .... ual .. rainal cGMttttOA for profit ualatpcton 
8\lcb atatea tbe llft'pul product of • atven input•output pwice ••tlo, 
or tu other word•, Cb• -.ala• of the aaratoal prochice -..t be equal to 
the prtce ot faccor 1~. 
lqaatlou S.6 or 3.5 lapltea that tile lnd1Yidual flra l• euctly 
at the equi Ubrba polot of un ... profit. Vnd•r •••umattt.an of prof le 
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•alld.ut10n, produ.ctlOll vUl be •JKPaaded aa laaa •• uratul revenue 
f.e arute~ than urita.al c:o:at. However 1 ec.e factor• Reh U rt.alt. 
aOll ancenaillty, individual eapectn1aa. and preference1, iutitut.loul 
re1tricttona, time lap, capital or other r .. ocu-ca reatrtcU.-.a can 
affect tbe clecialoa behavior of 81lY lndi'Vidual flra. n•rafora, a 
.are lelMl'al 1tat..aut can t.e pnaented .. •bova la lquat10D. 3. 7 
lutud of lquation 3.6. 
(1 - 1, 2, • • • •) (3.7) 
were &1 1• 1oe.o c01U1tnt valu oot necHIH'll7 qual to Ullt.ty. lqua-
tl 3 . 7 etat•• tut the f1rn'• equilibrium poe1t1on baa l>ffll rntricted 
by eOlle factor• aentioned uove ad th• rutrict.S •aimwa prof it 11 
atta11u1d wbtle the ftna ••t• the value of aaarpul product equal to 
the price o! the factor iRPut Uaea •OMe coutaot. U th• ••lu of 
lf. ii OIMt1 then the T81tricted profit tlMUd.111 .. U.Oll becoma the .... 




x•u • 1 




Th• •tati1tical model c01QPared with the economic: model, lquatton l. l, 
baa • di•tuTbance tet"m (U1). 
In thl• tnv .. ttsatlon v• decided to uee th• tradition.1 1tnale-
equatioo1 lu•t-1qui-• procedure for .. ttutina th• ql '•· The a•• of 
tb• 11.Agle-~uation approach Reana there ii a dan1er for diaultaueoua 
equation bl••. jnotber problem vbich w like to ral•• in thi• coo.nee-
tlon h the so-called •SNtclfication bi•• in e1tiutloa productiou 
fancU.ona. 
8tatlet1cal Proble .. of lAaat•lqu.raa l•ti .. tion 
of Production 1unct1°"8 
lf the ... ...,u.oaa of tb.e Mtbod of lqet aquar•• bold true, 
leaat•equarea ••ti .. tea of th• productlOCl para .. tere will 1>e w:abla1ed 
and of &'d.lliaua Y•rlance [lleiu, 1953). In general the •••t.aptloo• 
will cot be aati•fted euctly. Probleu of ••tlutioo (1_.e., .. 1c1-
colllnHrlt7) will not be dt.1cu11ed h•J'•; they are found in nery 
econometrtc telCt. W. Will refer only to the •Ollt illlfortant probl.-.. 
over e1U.ution of production fuctlona. Sinsl• equationa are bla1ecl 
vhn th• equation 11 a aetlb•~ of a ayst•• of •quaU.ou in the follow-
in.a va1. Th• ayt1ta 11 aucb tti.t acae ·Of the indepenchmt vartable1, 
aa veU •• the dependent vari1bl••, are a function of the dlatun•nce 
ln the atven equation. l11pl0Jiaa tbe •thod of lea1u aquar•• for tb• 
••timation of coefficinta ia a Ila.ale equation iapli•• tbe aHUllP"' 
tloa that the eqlamtory varlable1, i.e., Xi. ia lqu.aUOD 3.8, ere 
1tati1tically iodepea.dent of the raadca dlaturbance taZ9 u. aeuce, 
according to tbe Cillua••Mllrkov tbeor•, giveia the valuq of the 
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illdepeodent var1ablu x1, the lMet•aquar•• etbod 1• tbe b••t unbueed 
••timator ol the coefficient:• in 14luatioa 3. 8 uoder th• •••umptf.OD of 
the r•Ddom diettalMlnce 1Ddependently dietributed with aero .-.n a 
eaaatmt v•riace rJohnatoo, 1963]. Th• violation of thta aHnption 
reeult• in • bi•• llbich 1• celled the a1111.1ltaneoue equ.tton biaa, the 
crucial PQ11lt f.D the va1 in which the diaturbanc•• behave ila ~be •111t•. 
Thia en be illuatrat.S by conaidartng two extreme raoclela baeed on 
alternative •••uaptiClll8 about the diaturbacu:• l11 tb• production funcU.on. 
Model l 1 ProdaeU.aa dieturba•ce• not trauaitted to tb• independent 
varla~l•• · If the dtetuYbaoce to the productton aquation affect• only 
the output and i• cot trnamt.tted to th• other vartablu ia the a19t•, 
tba tber• ta no aitlultaoeou equation bi••· Single-equatioo ••ttutu 
a1:e coaai•tnt. Tbi• cau holda, for eumple, when input• are ftxed, 
or vbe ••rta•l• iapute are cletermined for the currmt period by .. Jli. 
miaatioo With reapect to antlelpated output rather than current output . 
Hadel 2: hoductioa dhturbance trnad.tted to the independent 
vartabl••· 81.ultaaou• equation bl•• ad••• vbeo dlaturbaoc•• in the 
production relat1009 affect the ob••r.ed Yalu .. ol •11 ••rl•blea, and 
a• • reaaalt, •iaal-.equation ••t1ut•• are not couiatent. U we llab 
tb• crud.al •HumptiOD tbat th• dl•turbnc• tu tbe production equ.attoo 
affect• •lJ the ou.tput and ta uot trn..ttted to th• other ••rlolH 
ill the a79t•, thm there 1• ao ao--called •1-..ltaoeou• equatiOD biea, 
aDd ainal .. aquatton, i .. at•equ.ar.e .. timmt .. are appropriate fllocb, 
1958). 
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thia can be don• by argu.tna tblit fimt do saot uxiaiM profiU 
b7 d1fferentiat1n.a c:urrat O\ltput with r••1Nct to inp&it but rattler 
expected output vlth reapect to input. Expected output can be defined 
• 81 
aa a '11 xl and •JCPl'•••ad •• 1(1). Therefore, tb• .. rpul condl-
0 1.•l 
tlon, ~uatim 3.9, c.aD be replaced 1-1 Equation 3.10, and ao the 
obaerved valua of x1 • • are not correlatt1d vitb the producticxi 
diaturbance. Beoce, th• •••mptian of tb• atatiatlcal lDdapeDdence 
of a1nal•eqoatlon eat.1Mtioo la not contradicted. 
(3.10) 
ID our caae, vbere we •••ume tb•t the dlatarbaocea vary vi.th th• 
dependent variable, tbe diaturbanc• U .. , include effect• aucb •• 
w .. th..r and it can be •raued that tbeae effect• do not affect the 
level of ioputa used by tbe faraera. Tb• farmer'• ded.aioo uy be 
looked at •• a•l•ctilia iupute for au •Jqaected or anticipated 1.,,.1 
of output vitb input level uoaffected lty aood or b-4 weather. Thi• 
of ~oducttoo functima. 
Allotbu problem in c:onnecttoa vitb ••timatioa ot far.fin 
production fwictlaca la known aa apecificatlon blaa rert.Ucbea, 19S7J. 
It h ca.moo in np1rtcal vork to ecmqn'Old.•• aod ~• aecond·beat 
•tboda or varS..blea. Taking the data frc:a fana accountlugs, the~e 
1• • blg dauaer aot to look for other recorda, vhlch can probably b• 
approat .. tioa.e, •IP'•&at• •lld camait variout other •iu of CMd.Hlcxa• 
aad ~••iona. If we a.it a r•l..,aat ••riabla vblch 1• uncorrelated 
with the other 1odependent .,artabl•• included lo our an.al191a 1 the 
Oll1••10Q will !lot Ma• the eat1Mt1on of the ~r-ter• of the included 
vartablea. Under the usual •HUllPtiona about th• coefficient• of 
product10ll functiootl (b
1 
> 0) 1 the aua of our elaniciti•• will be 
bia1ed downward ad the 'biaa •ill be •qql to Dinua the coefficient 
11f tbe ••clQded variable. lf there 11 8Clll4l poaitiv• c:onalattoo 
between the excluded vartablee, thi• will l>iaa th• eattaate or at 
lu•t •• of the coefftcieate upward. But it ie not clear lf 1t 
vill N nougb to co.penHta for tb• downwar-4 bi•• in our eatiJMte 
of th• •um of th• elaattciti•• due to the oal.11100 of the coefficient 
of the ••eluded v•rt•ble. Gr:t.lich•• conclude• then, mat be h•• aleo 
proved 1 that if ve exclude e<>me of the faQtora of productiOll f rm 
our r•at••t1Clll1 we 1hall oa the average overeaU.mate at l•••t aome 
of the coefficient• of the included vertabl••· 
Th• 1ped.f1cat1• nror cone9ded moat often b1 e1tilutor1 of 
productloo tunctiona 11 the Glld.••lon of CltT•P~•~rial or .an.aa•~•l 
••rricu ('Beady, 1946]. Whether tnput1 of unaauial 1H·vic• or 
entreprenear1blp iAereaae Pl"OfOr'ti01M1t•l7 or 1lOt with tb• other in-
put• 11 a queaU.a of fac:t ttuat caaot be auwered cmclulY9ly. 
Bown.w, while it ta r•a1oubl• to •••ume that ~rtain auperviaory 
functloaa will iucrNae proportton.1tel1 with tot•l 1Dput11 it doe• 
aot e.- ruaoubl• that 4ecl1ioo •kiDa nd plamllua vbicb acCOUllt 
for • 1ub•tantt1l ahare of lnputa will al10 increase proportionately. 
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lt 1• true that th• un.••ri•l vork doe• not lncr .. 1• Hai.early with 
the fem •1••· 
Another Id.ad of apecUiuU.oo error occur• vbu •• aae1U1'9 input• 
vttbout taUoa 1oto account quality dlffereoc•• fr• tbe included 
produc~iOA f•c;tor1. Ve are .. aau.rlaa labor 11' teru of bour1, day• 
or raOfttha . We a11uaa that one un'1 labor 1• the ••• •• nother'1, 
diareaasdtug h1• function and allo hi• educattoa. Grilich•• 1uuuta 
that thi1 blali halpa to •JrPl•in vh7 ao often ia atudl•• of production 
f act1ooa we get UDreaaoaably low t•tuma to labor and very hip 
ret"11l.I to capital. A.notbu· bi•• uy alao cau from d11reaardina 
the quality of land an.cl vhen Juat wain& acre• •• • .... ure of i11put1. 
We do aot tab the alope of land into acc0Wlt 1 which ia ve~7 f.llportant . 
Renee, ve eball over ... ti.mate or Wld•~••timilt• ecOllOlllc r•turna to 
1cale depeudlua ~ wh•tber th• eaclu.ded "noocuntrolbble" Yariable 
ii •••ociated poaitlvely or negatively vlth th• included v1ria~1 ... 
Row~r 1 the bi•• tu the ••tiut•• of tadivid\181 coefficieate Will 
be •• atl'Olli •• ev•r. No matter bow ve chooa• to deft.a• ~•tuma to 
acale, •• c:auot eacape the c.onaequence1 of tak.f.Qg n•rytbtag into 
•ccount . 
W• •JIPl•ia ben abortly the major fonsula• uaed. far proofe 
we refer to the ecOBa.etric test (Jobuton1 1963, and COldl>ergu, 
196,J . The fona of the production fuucttoo i• •••ti.Md to !)e the 
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aaae I• all a.gri.cultural regiona. Th• Cobb-Douala• tJ'IHt of produc-
tion fun~loa 1• uaed (lquaU.GG 3.11). 
a1 92 





Afttr dedd1na the fora of the productioa function, ve an 
prepat:tng the data in • form vhtch en. be •••117 hndled far the 
•tatiati~l anel111i• . flrn va tranefor. lquatl.Oll 3.11 into • 
•tati•ttcal equation and cm•ider that the ••riable t depnda upon 
th••• a eaplanatory faeton Xi, '21 z,, .. . X. auch tbat 
81 82 ~ 
tj • 6oliJ~j • • • x_juj (l. 12) 
where U J denotu the di•turbanc:a tena for Che j·tb fara, reflect1Dg 
the •tochaatic nature of th• relationahtp. Tbta relatiOD8blp can be 
•••117 traolformed into one which ia linear ln the par .. tera, but 
uot necea1aril7 f.n th• •artablu, by takina lo.prithu fo-r eac:h 
variable in lquatiOG l . 12. 
YJ • a+ Bl~J + 82Xij + • • • + 8a•mJ + uj (3. 13) 
vh•~• y, x, a and u atend for 101 Y, log I and loa 8
0 
aod loa u. If 
we apply the leaet-aqua~•• method to estt .. t• lqwatlOD 3. 13, ve can 
obtain the eatlmatea Of a and A1 (l • 1, l, • • • m) 'Which are 11Ucb 
that 
2 ~(JJ - a - e1~J • s2-iJ - ••• - n.~> J (3.14) 
1• adnimiaed. Traditional f • and t-tett• are nailable to make tbe 
te•t• of alplftcance of the e•ti•ated rolat1oublp•. ror the 
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aasmaptiona which have baa ude vben u.dng thue t .. te, ve refer 
to Aaderaon aDd lancroft [And•r•on and lancroft, 19S2). 
la19d on th••• •••WIPtiOD9, th• b••t linear unbtaeed ••tl .. tor 
of th• production. par ... tera l• then 
a • (X'Xf 1x•t (3.15) 
~ 
tlbere S 1• the ••tf.ute of th.• ,_. ... t•r vector of th• production 
coefftcienta, Y Rd X are th• obaened dependent variable nct01!' aDd 
independent variable• utrta in tU'M of logarithma. 
A 
The varlanc• of ;i la p yen by 
V(S) - a2 (X'X)- 1 (3.16) 
2 vber• a t s the variance of uj for all j. The unhiaaed ••tiutor of 
2 
0 ia 
~2 • I't - fiX''t 
n • ... 1 (3.17) 
wh•~• the nGllld.ucor 1• the reaidoal au. of •quar•• and th• dnOldutor 
tbe dear••• of h'eedm, &Dd vbere n ia the total 1u.mber of obaerv ... 
tiana nd ... 1 i• th• number of paramatera tavol* la the production 
function. In our atudJ,; o 1• the total number of teraa ln on• claaa 
alMl • 1• the number of reaourcea category uaed in the production 
function. 
lor t••tint th• bypoth .. i• 31 • fl2 • 83 •••• e • • 0 i• baaed OQ 
2 r. a /a 
2 (3.18) (1-~ )/(n•r>l) 
wltb (•1 n-.. 1) de81' .. 8 of fTe9d•• 
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For te•tina the elnale a1 • o (1 • l, 2, • • • a) ve ar u•ltts 
I\ e~ - s1 
t. -·-1:---•vc;; (3.19) 
with (a-.. 1) d•ar••• ol freedm and cu., tbe •leMDt corr••J>ODdtna 
for x,., are the diagoul el-.nt• of (X' I)· l. 'l'h• coeffidmt B
1 
ve aeewae to be aero. 
Jor tutina the retum to •c:ale, we are U9illg cooatralned regre•doaa • 
.I\ 
The hJPC>the•i• c•~ • r
0
, where c 1• a uxl vector, c•n be teeted by 




with ~n-1 degreea of fre~aa. 
(l.20) 
Th• coofidence r•giOD for tbe .. rgiul prcductt.rit1 fOT the re-
eource1 n find with th• follovbaa f cmaula i 
(3.21) 
The confidence lied.ta for a &iven i1oqwaot at the a level are given 
by lquatloa. 3.22 vbc.re 
(3.22) 
Th .. • •r• the loa valu•• of the confi.deuc• 11.ait of y predicted at th• 
point <i1,iz,i,>, 8l1d y denKea th• eat111at41d 101 wlue of 1 et the 
•- point aud q 1• the row '"ctor of deviatiom of reaourc.e "Yariabl•• 
fraa their reapecti'" •omatric meaa. at th• ••• point on the i•oqwmt 
cuive. A i• the i:aatrtz of aUll8 of •quarea and product• of the 
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r••~c.e ••ri.abl••· M E.quatioc 3.22 f.t difficult to .. tl .. t• directly, 
an. apprOslmatlon procaduz• ,. uaed rrvi1er, 1962]. 
& coafidnce intenal en 1Mt derlY9d for t • expeut• pa.th. 
var(XJ) • (11/P{Z..>
2 
••r(9j/ 1) (3.23) 
ff4 the 'HI'( J/a1), 1e1 Coe.bra rcochran, 1953). We get then for 
caaf Unce Umtta of the 1eoqunt1 the f ollawtaa upper aad lover 
bwed• for a certalu probabS.llty i ... 1. 
(3.24) 
Al\ alteraatlY9 ••thod of ca.putillg cosdideace interYall ••• orl&taally 
eetabl11thed t.7 Fleller r,teUer, 1932 • Thie approach requlru fewer 
·~• ... tlon• •ad 
• 3 ,. 
taue acae aceo t of the 1bw••• of th• d11trS.butlGD 
of ;r 1Cochrac, 
2 
Lat I. denote cue U.llita of the ratio 3/ft2 and 111UM 2 and 1!3 
follow a bivart.aot llOl'llal diatr1but1on. lt follow• that lquatloca 3.2S 
i• followin1 • •tudeat'a t•dl1trlbutiou. 
93 - 2 • L 
(3.15) 
CCIDfidnce 1muval1 for L ••• then fouad by letting lquaU.on 3.25 
equal to tbe t•ftlue 1olYia1 the r .. ulti•I qaadl'•tlc equation for 
L. Then tbe can!idence interval• can be obtaloed tor the expaulon 
path, r2/PJ • (S3/ P2) ~· 
Atta aome an1pulat1oa., the two root• of the confid•nc• l1ait1 
of a uy be aapeet.S aa a 
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-· z 
(12 - 4AC)l/2 
L• 2A (3.26) 
vb ere 
A• 
2 t2 a2 
2 - ,, 
B• 2 2(t 023 - B2S3) 
2. 2 2 
C • a3 - t a 2 
It 1• poeaible for both root• to be i .. gia•ry, however, fuller point• 
out th•t iuatnary root• are aalikely to occur when th• 
f; i > 2ai 
An•lJ•i• of Variance with DU1my Variable• 
The d~y variable approach in regree1ion analyeie which is RS08t 
known h ·• time-••rt•• analya1• i• u.ed in tbie c~oa•- aeetion 1tudy 
a1 • very coavenient raetbod for teetin4 the diffe,,rencu of the average 
1tati1tiC8 for different r•8101U 1 farm typea, farm •i••• alld accounting 
y~r•. 
Tb• aaalyaia of varianc. vitb du.Dy ••riabl•• 1• outlined iD detail 
in ecoa-.trtc CGUra .. [Puller, 1966 l . Another deacripU.cm vlll be 
found in Coldberaer [Coldberger, 196' • 
u..,.. ve bad a ••Pl• of faraa which i• •tratlff.ed isa three 
different fara type atrata . 
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l if x i• in atrata I 
xl -
0 otbervi•• 
1 if x 1• in atrata II 
~- 0 othervi•• 
l if a 1• in •trata Ill 
s,. 
0 oth•rwi•• 
l(y/x.) • 81~ + 2 Xi + ,,., 




Making all tbe aaaumpUOD• •• we outliaed earlier about the 
leaat-aquar•• eati .. tion, we .. , proceed to l•••t-aquar•• ••ti .. tton 
of 
,. iXi + 62~ + ~3., + u (3.30) 
Th• typic.l individual obaenatlon will look •• follow•• 
Strata Xi ~ ~ y 
I l 0 0 111 
11 0 l 0 1Jil 
(3.31) 
111 0 0 l yklll 
with the ff.rat aubampt of y denotiua the individual obaenatton and 
th• ••cood tb• atrata. 
(l'X) • 
1· 1 




-1 • -b2 • (X'I) X 1 • 1•11 (3. 33) -b3 1·111 
Thu, the ••tiut•• of the •JQ>ected value in uch aroup are jut the 
~one1paadtna obaen*5 ... :u. In thi• 110del there la no room for a 
cGllatat term. Should we introduce one, i.e., X
0 
• 1 for all obaen .. 
tloa•, we would get • •insular X .. triz and therefore no 101ut10G. 
We will cbooee and eqlain here another approach, but it will 
give ue the , ... rea&llt. 
z • 
l 0 oth•rwi•• 
(3.34) 
1 f ~ etrata III 
The tJPical obeenation would then look •• follow•: 
Strata •1 •2 S3 1 
I 1 0 0 111 
II 1 l 0 yjll (3.36) 
Ill 1 0 l 'klll 
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Coaparhon of lquatiOD• 3.31 aud 3.3, 1baw1 tbat the uv r•ar•••or 
ob••rv•tlon 1111trix z ta related to the old reir•••or obaervation 
.. triz X by 
Z • XP (3.37) 
1 0 0 
1 • l l 0 (3.38) 
1 0 1 
So we find th• uev coaf ficlnt uti•tor in teru of the old ooe. 
(3.39) 
lTOll lquat1GD 3.37 ve aet for OUT c.1• vitb three 1trata 
l 0 
.. - bl cl 0 1·1 1 · l 
-1 l 0 - - - bz bl (l.40) c2 - 1 ·11 - ,. - .,. - -11 l 
C3 -1 0 l -'1·111 - .. .,3 bl y· 11i 1·1 -
11 • c1 • 7·1 ..... - A - (3.41) 711 • c:2 • 1·11 1111 • C3 a J•lll 
obtainable •• follon from lquation 3.33. Ve writ• I • total number 
of obaarvattaa., aDd H • 11 + • 11 + 1111 • th• nUllber of obaer.ationa 
•usmed onr th• dlff aent 1tratua. 
(3.42) 
;. • • 1/• • 7• ·fr· (3.43) 
Then we pt H it ia explained in Goldberger r Goldberger, 196, 1• 
(3.44) 
)5 
When having tbe corrected au• of aquree fram the total, ve can 
aubtract frc.a it the ssa for 1•ttina tb• r••1dual ausa of aquar•• 
(SSE). Wttb thi• at•P va ha.• all the V11lue• to .. ke th• r-teat 
(3.45) 
Bniag tbe (X' X)- l aatrix, •• un te•t every combination of ayeraa•• 
by the t• or r-t••t. 
Analyeia of Variance VS.th Thrae-ractor Ca•• 
ror the analyaia of varlauc• •• are uaiaa the three-factor caae, 
which i• from th• followina type i 
yijkl • ~ + ai + 8 J + µk + (afS)ij + (~)ik 
+ (S~)jk + (a~µ)ijk + 1 ijkl 
• • a • 2 regloaa 
j - 1 • • • b • 3 f al'll •l••• 
lt. 1 • • • c • 3 farm type• 
l • l • • • n • 1 oWlber of obeervatiana in the ijk cell• 
(3.46) 
In our 1nveatipti.on ve are only iatereeted 111 tbe ao- called 
fi9d effacta. That ••D• ve are oaly interested iu the two rapou, 
thr .. tw•• aud thr•• fan eiau. Tb• Hewiaptione amt. the tut• are 
a..-ri&ed 111 O.tle ro.tle, 1964 i. Witb the total of 18 obaenatioaa, 
we are not able to compute the three-way interaction, ao ve pooled 
error vitb IMNIA square and uaed thi• pooled mean equar• for the r-teat. 
Por the model for the .00¥A v1tb the data froa the three llOUDtain 
far11 reatona, ve are uaina tbe follovtng fixed raodela 
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• • a • 3 llOWlta1n f ara regiOD8 
j • l • • . b • 3 f a1:11 •1••• 
lt • 1 ••• 11 • l nWll»er of ob1uvatioe.• 1D the (1J) cell• 
ror &•t tlllg the ..... of •qWlr•• ad th• t••t•, ve refer to O.tl• 
[ Oltl•, 19641. 
T••t of lqu.allty let1feen 
Coefflcieata iD Two 1.elaUooa 
ID the neat cMpter va Will ra1•• the queatioe. whether our 
atru~tural relationahipa r ... lD 1table frca OD.e y .. r•a • ..,1. to 
(l.47) 
aaotber. to aosver thi• question t"equir•• a compariaon of th• tvo 
y .. ra' r•l•t10Q8. 
We vtll oot ao into thenetical detalle of tb .. • co.partaooa. 
ror that •• nfer to ChOlf rChow, 1960 and Jobn1tan (.Jobnatoo, 1963 . 
Suppo.e we COllPare the two followiDI reutlou S 
where the eubecripta l and 2 denote th• firat and eecond ••t of 
obael'Yationa. the nUllber of ob1ervatioaa in the fir•t ••t la n 
and ln the ••cood • (>k), 10 that 'i 1• of order nxk and Xi of ll&k. 
Let'• •••._. alao that 112 and µ1 have the aame normal diatribu.tion, 
2 with varlanc .. co.artance matrls o 1. 
If we aet up the hypothe111 
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tbe l!IOdel becoraea 
[::] - [~] + [ ::] (3.49) 
•ow •• ue tlMl9Putiug tho ruidaal auaa of •quar.. fr• th• two r•latiou 
(3. 50) 
(3.51) 
rrc.a th• followlna l'elatian 
(3.52) 
ve ca compute Q3 whlcb la eqlalcutcl exteulvely in Chow [Cboit, 19601. 





b•w independent "I dbtributlou with .+u-2k nd k 
dean .. of fl'•ed•. la Otar caa• vh•r• • > k, th• •o l a 1 • a • 8 
.. , be t••t•4 by ~tlaa tb• f•watto, 
(3.53) 
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CBAPrD IV. STATlstlCAL AML'ISIS AllD USULTS 
Pal THI l>UJ'EUft fAlM CL\SS1'1CAT1C9 SCll.BMIS 
Variabl•• for the Stati1tical Analyai• 
The variable• which ve ueed throu(lhout the •tat1•tical •nal7si1 
were claaaifted into two categories: 
1) Depeodent and independ81lt quantitative yariable1 for the 
production fwactioa1. 
2) Dependent quntitativ• and 1ndependeac qualitative (dLamy) 
•ariabl•• for tba aoaly111 of va~iauce. 
ror ner1 fH• type we ut1l111ted two production fwactiona, the fir1t 
with p-oae pl:'ofit and tbe ••cond wt.th net fara income •• the dependesat 
variable (output). The indep8Ddent varlabl•• (input•) are choeen 
partly on ao .! priori ba~1• aad partl7 oa the bail• of pre11111. ... ry 
1tudiea of farm production fw:tctiona raeady and Dtlloo, 19611. 
Output• of tbe p~oduction f unction1 
Isa the 1pac111cation ad ... aur.-nt of output, 'f 1 11 the sro11 
output ( .. a1ured in Svi•• franc•) Oil a farm, defined •• the aua of 
caeb Nla•, ba..e coaaumption and inventory increa1eo growina out of 
th• 1••r'1 production, 1ab11di•• and direct pa,..ate ain\d feed 
purcheaed and the deprecietion OD llveatock. 
M a •econd meaaurement of output, Y2 1• the net farm. income 
c .... Qred in SVi•• f~•nca) •lld 1• defined •• th• aurp1Ga ruulttua 
froa buain••• operation• tfblch could be vitbdrevn without reductns 
the future 1cale of the buaineaa. 
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lepute of the produ.ct10G function• 
Input• are ••a•ured aa follov1: 
Xi 11 the total of land cm the fara aot lncludina fore1t, road• 
and building era. (aea1urad la hectare, ha.). 
'2 i• the total labor force on a farm me11ured by the nuaber of 
work claya (on• vork day eqvale 10 houri) and 1ncludH hired labor ad 
other faaily labor. Thi• mea1ure l&Jtorea the ••••onal ••rlationa in 
the len&th of th• working da7 and doe1 not dif farentlat• b•tveen aan•8'-
ment and 1uperri11on. 
~ i• the variable for the .. china ~pltal 1ervice1. In tbh 
1uput ve have included oll the obaerved pot11ble aubatitut•• for 
labor. Th••• it ... ••r• depraciatloa of 11achlaery aDd equipaent, tbe 
tractor •JllMHl8•• and tbe farm 1bare of ~r •JCP•n••• (all ••••ured in 
8¥111 franc.). 
Quantitatl•• variable• for the anal>?i• ot variance with dU11111 variable• 
In order to carry out the analyda of va"l'ianc.e for the nft farm 
cla•aif1~t1oo, we are alao intereeted in the dif ference1 in averaa•• 
of groaa and net output Rd the different input• per f ara, gro11 and 
net productiYitie• of reaourc•• and re1ourc• rat1oa between th• differ-
nt fan typea aad location•. Tb• metb~ ol analya11 of variaDce with 
dlallly variable•, •• explained io Chapter 111, la i•Pl ... oted h•r• to 
ta•t the difference• aJIOlll variout averaa•• u1ina the •rlthaet1c aeana. 
••al depadeut variable• for outputl and input• pu fan l 
w1 • Cl'oaa profit per fara (Sfr. ) 
w2 • ht fan income per fara (&fr.) 
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w3 • Land 1>9r fan (ha.) 
v4 • Labor per f.i·a and yu'l' ( .. D-day) 
w5 • Kachine capital ••n1.cH per farm (Sfr.) 
the follariDI yariablal for the 1%'081 aad Det average productivit1el 
ol tba ra1ourca1 alld the re1ou.rce ratioe nr• coaaputed for uch fara. 
~ollOWiD& we computed the analyal• of v•rinca for th• different loca• 
Uoo• and fan tJP•• ueiaa tba ._. tacboiqua. 
bal dependftt 'Variablae foT aroea and DU output per uait of factor 
iQfut aad ruource ratio12 
w6 • let far• lacame per hectare (Sfr.fba.) 
w7 • Grott• profit per hectare (Sfr./ha . ) 
w8 • .. t fara inc•• per unit of labor (Sfr./MD.·day) 
w9 • Grott• pr.tit par unit of labor (Sfr./ ... ·day) 
w10• lat fara inc•• per •• SViH franc of .. cbtne e11pltal eerviee• (Sfr./Sfr.) 
w11• Groea profit per one SwiH franc of uchlne capital aervlc•• (Sfr./Sfr.) 
w12• La1-or per hectare (aaa-clay/ba.) 
w13• M9chiae capital lft'Yic•• ,.r hectare (Sfr.,lba. ) 
w14• Machia• capital ••rvic .. per unit of labor (Sfr./ .. a-day) 
Tb• fal'll record• uted var• already available toaethar with the 
nacea1a1·7 fara area and type coda1 Oil puacbed card1. lt.lltaiaaoual7 
with tb• •ur•aatiOll of the input allld output ••rlabl•• for tba pr oduo-
tioca functicxu, the following dUllllJ variable• (Z1) ~• ••t up a1lld 
punched OD card• with the quantitative variabl .. for tha r•ar•••loca 
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In Chapter 11 va prowd that lt i• not i•portaat to have d~ 
varlabl•• tor every fana cl••• in the cl•••ifl~ttOD. Bavlna u cl••••• 
v• ua• only (n·l) d..-y variable• for malina the aulyai• of varlnc• 
a.ooa the D claH••. Conaequnt ly 1 we need aoly ODii dumay variable 
for t .. ttng tbe differ~c•• among the average• v1 (1 • l • • • 14) 
lMttve. th• .ouotaio and plain rep.oaa . 
The coutaAt value of th• regreHlon eqU11tioo 11 tba averaae 
val• for tb• mountain faraa, aDd tbe r•sr•••loo coeffld•t h the 
difference betwe• the aver•a•• of the llOUlltato aDd plal.ll faru. Tb• 
theory of th••• coaapartaona waa aqillaed in Chapter 11 and lt• u•• 
v111 be e.,lalo.ed ln connection with the different bypoth•••• Vhicb 
we tut tbroupout the atudy. 
Qualitative independent dUIUllJ variable•: 
z1 1 if the fas:. ia la the plain 
0 oth•rvi•• 
'2 l lf the fana 11 ln acnmtaln 1ul>reglon I 
0 otb•rvl•• 
E3 1 if the fahl l• in aountain aubragion 11 
0 oth•ni•• 
Z4 1 if tb• fara belona• to the fan. elae group 10 to 14.99 ba. 
0 oth•nri•• 
z5 l U the fara beloap to th• fara ala• group 15 to 29. 99 ba. 
0 oth•rwi•• 
'6 1 if the fan i• a crop- liveatock fan 
O otbarvi•• 
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l U the fam ia a liveatock farm 
0 och•ni•• 
1 if the farm 1• • 11.Uk fam 
0 othfl'Wi•• 
1 if th• fara la a llilk-11veatock breedia& fam 
0 otb•ni•e 
%10 1 if the fn•a 11 a li•••tock breediaa fera 
0 otb•rvl•• 
Zu 1 1f the f ara 1• 1u the hrn area 
0 othUWl•• 
212 1 1f the fara ii 111 the aorth • aorcb .. at area 
0 oth•rvi•• 
213 1 if tb• farm 11 la the weatero area 
0 oth•l'Vi•• 
;4 1 if the farm la la the Alp ••lley 
0 oth•rvi•• 
'1' l tf the tam ta in the Alp1 
0 oth•rvi•• 
Z16 l f.f the fan l1 in the SU-Alpa .. Jura rap.an 
0 oth•rvi•• 
Z17 l for the year 1965 
0 f Ol' the , .. r 1964 
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Bev Para Cla11ificatioo 
The availability of the two 1ampl•• (1964 end 1965} fram the 1ame 
pop\llation rat••• the q,"eationr tt.aet va aae tbe reeulta from the 
aeparate year'• anal)'111• or frOCll the pooled aample for the two yura 
for policy purpoaeat 
To auaver thi• que•tion ve flrat have ~o teat for tb• homogeneity 
of variance betwea the tvo year•' 1aplea aod vitbi11 the fam typea. 
Por tbil teat •• uae Bartle1'• r-.. z teat which a11uaa1 ~qual number• 
of obaervatiooe ta the two aete of data. Thia caaditian i• approximately 
fulfilled in our ea.pl•• (Table 1). the observed value of r-ux i• 
thn te1ted again•t tho approximate eutry f rQD a apecial table of 
crit ical value8 [P9ar1on, 19541. 
u1\saia1 the "artan.c•• foT the two aamplea are not •ipificant ly 
different fl'Gll each other., we can teat whether or llOt tbe •••• tor 
the tvo 1eta of data within all the farm typea are aipificantly 
different . 
l'or th• bomogeueity of varian~o ve aro teatina the follC*iq 
2 2 2 2 bypothe1ia: B: o1 • o2 veraua Ai o1 ; o2• to get the r-maa value 
we d1Ylde the larger •811Pl• nrtance by th• auller •ample variance. 
, • l•taer •!!Pl• yPtt•nce 
... 11er ea.pl• variance 
We reject the bypotheaia if r ~ r(l·a/2)(v1
,.
2
} where •i and v2 rep-
reant the dear••• of freedom aaaociated VS.th the numerator and 
denoainator and a the probability. 
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The an.alyal• of v•rt•Dc• with the dUlllllJ variable raod•l deecrUaed 
under lquattaa J.34 i• • very C011Teuient .. thod for te1tiug differ-
nee• ... , ... u. the obeenatloa• for 196S are d11ti11gul1bed fr• 
tho•• of 1964 by• dum11y variable which ••n•• •• n independent 
tb• yur 1914 and l tow 1965. 
W• abo tut the hJPOtb•d• 81 u1 • "% verau• Ai u1 ; u2, wber• 
u1 i• the mun of 1964 •Dd u2 the ••n of 1965. lquattn1 tbi• 
bypoth••i• fraa th• rear•••10D equatioa with the year 196S (variable 
z17> •• tbe illdependent dumll)' variable, ve pt the followina liailarlt11 
u1 • a0 (conat•Dt or intercept term of th• -r•ar•••ion equ.t:tan., 11hf.ch ta the averes- for 1964) 
'rh• tnt of tba hypoth••i• with dtmaJ variable• i• nw B c <x 
17 
• 0 
veraue A: 0'17 ; o. ly r•ar•••iog w1 (i • 1 ••• 14) aeparately ao 
i 17 ve obtaia different valuaa for a17• Dividin1 thua valuaa by the 
edequat• atanclard •nor, ve aet the value• fOT th• t which are rep-
rffnted 11' Table• 4 •nd s. Theae t•valuee ere then coapned with 
the •deq~t• t(l-a/ 2)(n.2) ln • atudent t•table, where ~ 1• the 
probability level and n the total de~•• of freedom. 
fOT th• baaogeoelt7 of vartaoca teat, the followtca 1lpliftcan.t 
di!f erncte for the two year• were found : 
1) For the net f ara iacome -- ill li ~••tock fania at the l percent 
level •Dd in crop •nd ailk far. at 
tbe 10 percent level (Tebl• 4). 
4S 
2) ror the aroa• prof it -- la l1•e•tock faraa at S percent •ad 
crop-11Teetock and 1111"1-liv .. tock 
breedlna farae at th• 10 percent level. 
Table 4. Coaputecl r- and t .. Yalu•• for tbe caapariaon of the aua1 
(vt) aDd variance• (o2) for the net farm 1ncoae a'Dd 11=011 
profit between the two yHr•' 1aapl•• (1964 aod 196S) 
Plain: 
Crop 
Cl'~ li veatock 






.. t f ara income 










*Sigalflc:ent a~ the l perc~t level. 
**8111l1flcaDt at the l percent level. 
M*Sipiflcant at the 10 ,.rcent level. 
Croa• prof it 










All the other coefficleuta are aot •iglliflcant at the 10 p.r-
cea.t lnel. 
3) ror the land per fari:a -· lu Clilk farma at 5 pucot level od 
for ct:op-live1tock and .tllig..liveetock 














































































































































































































































































































































































































































































































































4) for th• l•bor per fana -· lo llveatock breeding faraa at the 
1 perceot level, for liveatock at 
th• 5 percent lntil and for ailk 
faru at the 10 percut level. 
5) for the .. cblo• capital aervic•• •• in llve•tock breedin1 faras 
at the 1 ,.rceot level aDd 
in th• erop- li..-Htock and 
ailk-liveatock breeding 
far'lla at the S percaat 
lnel. 
Jor the aaa output• and input• for tbe tvo yeH'I the foUowina 
aipdficaot differeuc•• vere found; 
1) ror net fa'CW\ income -- 1n ltve•tock breeding faraa at the l 
percent lev•l aod crop f aru at tb• S 
percat lnel. 
2) ror groea profit •• ln liveatock breeding fanaa at the l per-
cent 1 ... 1. 
3) ror 181MI -- ln liveatock breedina fara. •t the 10 percent 
level. 
4) for labor -- in llve1tock breeding farmti at the S percent 
level aad for crop-ltv .. tock faraa at the 10 
percent lnel. 
S) i"or machine capltel ••rvic•• -- in crop and llveatock breedina 
f araa at the 5 percent level 
and for the llveatock far.a at 
the 10 percent lnel. 
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All the othet" r- •nd t-valu•• in Table• 4 and S were not •ianificant 
at the 10 percent level. 
eo.rariaOD1 of the two yeara• productiOD functiOD• for the un tan 
2laHificatlon 
In thi• aactioo we t .. t for the equality of relatioa• with the 
.. thod ve outlined at tbe end of Chaptft' Ill. What ve att .. t to 
auNT 1• wbetber •• have to compl&te for every year a new production 
function, or whether it i• poa1ible to pool the tvo year•' 1ample1 
and co.put• the production fu1u:tion1 frOll the pooled aample. 
U the c•poted f•yalue (lquatf.oo 3.51) ia &reater thaD tbe 
adequate F-value in the table, we reject the hypotbe1i1 that 
where ~l 11 the vect.t»r of the elaatlcitl•• of the lnput• la tbe year 
19641 e2 11 the ••ct~ of the ela1tlcitia1 of the lnputa i• the ye.ar 
1965 aDd 8 la the vector of ela1tic1t1•• frcm the pooled H11Pl• 1964-
''· That ... a• that the atl'uctural relation• are cbanP.lll oyer u ... 
u tbe coaputed r-valu• i• ••ll•r tbaa the adeqU.U• table nlu•, 
then we can aay tta.t tbe atructural relatiODa are atable over tbia 
tvo ,.ar period. Ia other vorda, recwndat1009 could be made Oil the 
ba1i1 of the pooled • ..,1 •. 
table 6 illu.trate1 that the production functlona for the plein 
faraa are not etable ovet: ti .. , •xcept for the production fuu.ctlOD for 
the 11Y9etock far.a a1MS the net fara lneoae factioa . The 110uatatn 
f ara pt:oductioo f unctloo.a are atabl• over the tvo year• except the Oil• 
for ailki-li-.utock breediq faraa nd the uet farm iacCllle functioc. 
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~arina table S "1tb Tabla 6, •• cau ••• that the crop «Ad th• 
Cl"OP-llvatock fan19 have atpifica11tl7 diffel'ent ua•• of c•pit•l ta 
the two JUr• and aleo d1f ferat productiOll funct10Da. Thie ca1o1 be 
e.plaia.d bJ the rapid lncr•••• of uchtoe c•pital for th••• two fa111 
Tul• 6 . r-valuea fr• the teat of equality between th• coefftci .. ta 
of tb• productlOD functloa.e for tb• year• 1964 aud. 1965 and 
tho•• for th• sro•• prof it and th• net farm lnco.e f unctiold 










Computed .r-val\Ml1 with Bguat!oa 3. ,1 
let fan inc•• Cr•• prof it 













*Signiflcant at the l p•rcent level. 
~1gAific.nt at the 5 perceut level. 
All th• other r-valuea are not aigolftcant at the 10 ,.rcent 
1 •• 1. 
typee. The ruult• of the pooled • ..,1. are 1nterpret9d in the ten 
and we will prHeet the reeult• from the two Hparate function• (1964 
and 1965) and alao the pooled functloo (1964-6.5) ln AppeDdla A. 
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Dtffereocea io out29ta and laput• !!d certain productlyttx crltetf.• 
betVffll redog aDd fara tnu 
With tbe dum11y variable• defined earlier, ve can t .. t whether 
tbe ava'apa for tba .ariablea, aroaa and net output per fara (V
1 
and w2), the inputa per fana (W3 to w5), the groea and net averaa• 
productivitiu of the reaource• cw6 to w11) and the reaource ratioa 
<w12 to w14>, differ or are equal betvee.a tbe llOUlltain and the plain 
repc:im and aaooa the f ara typtia •lthla tbe two region•. 
l•ar•••ina tb• variablu w1 (1 • 1 • • • 14) oa th• dif fereat 
eata of dumay variable• zj (l • l ••• 17), tba reareaalon coeffi-
cient• for th• MtlU.oned compariaona are b 11>. Th• euperacript (1) 
indicate• the dependent variable• aad the iadaz J iadicataa tbe 
d&.a117 v.rtabl•• (indepesadent variable) u.ad for the caapar1aana. 
ror •-a>l•, vhen i • l CilAd j • l (b~1», w r•ar•••ed tb• varialtl• 
groaa profit ptir fan (W1) on tb• dummy variable for the pWa faru 
(Z1). The 1atarcept or coaataDt tara b!i) 1• the average of tbo aroup 
uot included in the comparhon, •• vaa outlined in Chapter Ill. 
Tb• d.-y variable for thia 
c•pariaon 1• z1• 11 raar••dng th• entire ea.pl• (1964-65) for th• 
depeodeDt •arialtle1 CW1) CID z1, Ve get the re,retaion coefficieata 
b~i) (t • 1 ••• 14). Th• followina bypoth•••• were teated• 
Bl S (i) • 0 ver•ua Al a (i) ~ 0 l l T 
Ueing tbe .. thod for ccapu.tlua th• t-yalu•• vhf.ch RI ovtl1a9d ••rUer, 
¥e set the t•Valu.. for the CQJlPAri80Q9 of the me.ua f Or the variable• 
w1 (l • l ••• 14) which are pre•ented io the laet column iu Table 7. 
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Table 7. CClllparieons of the arithmetic aean groH and net outputa 
and inputs, groe1 atld net productivitie. of reeource1 and 
reaource ratioa between the plain •nd aOUlltain region• f oT 
the pooled aample (1964-65) 
let farm 1ncQlle per farm (Str.) 
Gro•• profit per farm (Sfr.) 
Land per hrm (ha. ) 
Labor pei- fana net 7ur (ua-day) 
Machin.e capital aervic•• per fara 
(Sfr.) 
Met farm incme per hectare 
(Str. fh..) 
Groas profit per hectare (Sfr./ba.) 
let farm incaae per unit of labor 
(Sf r. /.an-day) 
Cross prof it per unit of labor 
(Sfr. / .. n-day) 
Jlet fan income per 1 Sfr. uchine 
~pital eervic•• (Sfr./Sfr.) 
Crose profit ptt l Sfr. cachiu 
capital aervic•• (Sfr./Sfr.) 
Labor per hectare ( .. n-day/ha.) 
Machin• capital eervi~ per 
hectare (Sfr.fha.) 
Machine capital aervice1 per unit 













































~h• vari•bl•• for which th• .. os u·e cc.pared are Uated iti 
the tablet throupout the atud7 with W1 (net fan income) OD the top 
of the tahl•• and endizts vitb w14 (machine cai-lt•l aentcea per uo• 
day) an the bottom of the tabl••· 
•Sipaiflcant •t tba l percent level. 
S2 
1ll no c••• v•• a noo.lll'ificant dlf ferenca at the l perC8nt level 
for the average• (Table 7) between the plain and aounta1n region.a 
found. All the average• are bi,tin- for the pla111 fanui except for 
net farm income aud groae profit per l Sfr. of uchiae c.pltal 
aervicea . the average far• •l•• in tbe plain doalnate• the mountain 
faraa eignificantly by 1.16 hectare. Tb• net far. lncoae per 1Mm-day 
i• 19.61 Sfr .. higher in the plain far1111 . 
C!!l,e!ri•one !!001 fan tn•• within the pltin region Ber• we 
ca.p11re th• n•r•a•• for tbe vart•blea w1 (1 • 1 • • .. 14) betvff1l tb• 
farm typaa in the plain. To make the three compartaona, ve need only 
z6 • dU111y variable for crop-11•eatoclt farae 
Z., - dU11D17 variable for the live.tock farma 
Tb• coaatant tera 1D the r•ll"•••ion equation b(l) 1• then the arith-
o 
~•tic ... n value for the variable• w1 in the crop farma. 
We are te•tiag the following bypotbeaea: 
I . Bi ~l) • O .-raua A: 9~i) ; O 
The average• for the crop farma equal or do not equal the averages of 
the crop-liveatock far.a. 
Tbe average• of the crop farm• equal or do not equal the average• of 
the live1tock f•rma~ 
S3 
Th• aver•a• ·w.lue• fraa tbe crop-liveatock f•ru equal (B) or do uot 
4K1ual (A) the average• froca th• lin•tock f•n.. 
For the teat of the hypoth•••• I and 11, we uae lquaU.on 3.19 
and for th• hJPotheai• 1111 &quation 3. lo from Ch•pter 111. Th• 
coaputed t-••luaa for th••• thiiee h1J>othH•• outlined are prHoted 
10 T•~l• 9 together with the aver•a•• of the varlabl•• w1 (1 • 1 • • • 14) 
for th• crop, crop-liv••tock alld th• liv .. tock fanu. 
1.'be followtna aiplf.ficant dlffer~c•• v•r• toundi 
1) ror net far. inC011• -· bett.en crop and crop-liweatack ad 
betv .. D crop and li•••tock faru. 
2) ror gro•• profit ... betveea all tbre• farm tn••· 
3) ror tbe ruourc• inpuu -- laDd, b•tVffll all fara tJPH; 
labor, betv•en crop and liv••toct 
aJMi uop.. liveatock and U.veatock 
fal'IU ; machine capital ••rvicea, 
oaly between the firat tvo tars 
typea. 
4) ror reaource ratio• ... betveea the aop and aop-U.veatock 
fal'1U and tor macbiae capital eel'Vic.ea 
per ha. aad llMlD-day aDd alao bet.wen 
~rop and crop-11veatock farm.a. 
}) POT ~oaa profit per un•day ... hetveen crop aud crop-livHtock 
aad between crop aod 11vaatoct 
f ari:aa. 
6) ror net fara inco.e ad groae profit per 1 frauc uchin• 
capital ••nice• -- betwen crop ad crop- l1Yeatock and 
between crop and ltveatock faru. 
Table 8 illuatrat•• aleo t~t there are uch greater differene•• 
between crop alMl crop-ltveatoc.k aad crop aa.d liveatock far .. than 
between crop-livfftock and U.v••tock fariu. 
Cqaeariaon1 !!O!l& f araa t72•• vithtn the aiountain reaion ror 
th• compat'1•oa• of tb• aver•&• aroaa and net output .,.r feiw, aro11 
and net producti..-1.tl•• of the reeou.rc•• aod the raaource rattoe, ve 
are u1tus the dWIQY ~•riableac 
Za - dUllSJ variable for uiUlr. f ariu 
29 - dusuy variable• fen lllil)r,. Uva1toclr. braedina faru 
the caanaat tera b (i) in the regrealion equaUOD 11 tba arf.th•tic 
0 
aeao value for tb• variable• w1 (l • l • • • 14) ln the llve1tock 
braecliaa farru. 
We are ta1tln1 the following hypotb .. eai 
I. Bs a<t> • o veraue Ai e<t) JO 8 8 T 
The aveT•&•• for the variable• w1 (1 • 1 • • • 14) in allk fatwa equal 
the averaa•• in the ltveatoclr. breeding fa1111. 
II. B: (i) • O v•r1u1 At ~ (t) ~ 0 
I g 
The avereau for the variable• w1 for the railk.•liYeatock breadina hru 
equal th• neraae• to th• liveatock breeding faru. 
111. Bi (i) -8 
(i) • O verau1 As (l) - R(l) ~ o 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































tbe av•r•a•• for the valuea v1 in the ailk fanaa equal the •v•r•s•• 
in the aillr,.liveatock breeding farma. 
ror the teet• of bypotheeea I and II, ve uae Equation 3.19 and 
for bypotbeaia 1111 l~uatton 3.20, which were presented in Qiapter 111. 
th• MG valuu of th• var11blea w1 (1 • l ••• 14) for the II.ilk, 
atllt-liveatock breeding aud 11..eatock breedin& farm. together Vith the 
t .. valuea for the ccapartaona of the aHna between fara t)'Pel •r• 
preanted ln Table 9. 
Th• following algnificant difference• were found: 
1) ror net fara inCGllll and gl'OH profit per fara -- betwn all 
the fan 
tn••· 
2) for fal'll eiae •• DO differeacea . 
3) ror labor and uchin• capital auvlcu per fH'm -· betwHa all 
the fara 
typea. 
4) ror factor raU.oa -· betvHD all tbe fara typ.a except for 
labor per hectare and between allk aad 
ad.11D-l1~atock breeding far.a. 
Th• dlffernc•• for the av• .. •a•• w1 betWHn th• fara type• outUaed 
{Q table 9 •r• aud:l greater .. on. aountain than they .. r. amoea plain 
fer.a (Table 8). Onl7 the av•J:•&• fan •1•• la not atgnificantly 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































hoducttoa fuaetloat f o~ the nn fu• ch11tflset&011 
Tb• l•••t• 1qu.aru eati•t•• wre .. de for aet fH'• income aad 
&rOI• profit •• depedeat ••r1•1>1•• in two different equat1ou. Th• 
th••• tvo o.itput fuactiana of the diffez-ent fH"• typH nd reaian• are 
•• f ollowai 
l) l•t f•r11 1aca.e tunctloneJ 











~ 0.4888 0.4920 O.J.612 
'2 • 72.59Xi '2 x, 
0.3984 O.S920 0.1216 
'2 • 70.58Xi_ 12 x, 
A o.4102 o.6024 0.0279 
Y2 • 1'6.49Xi_ 1i 'J 
d o.21as o.3630 0.2016 
•2 • 134.4611 12 ~ 
A 0.3356 0.3035 0.1869 
'2 • 267 ·''Xi '2 '3 
1) Cl'Ola profit fuact10DI l 
Pbba taru i 
Crop 
~ 0.4002 o.3496 o.376~ 











o.29so o.4749 o.3140 
I\ 
t 1 • S9. 11X,. ~ X, 
" o.3102 o.4749 0.2430 
t 1 • l28.17Jt ~ ~ 
A 0.2105 o.3657 o.3196 
'1 • 267 ·''Xi '2 ~ 
A o.2599 o.2437 o.JOsa 
'1 • 276.25'1 Xi x, 
A o.4700 o.35-07 0.1212 
"1 • 311.39'1 ~ x, 
llaatiel.Ct .. and related e!atittic! Th• r•ar•••ioa coefficient• 
or el .. ticlti•• alOl).j With other •t•tiatica of iot.-ceat are ...... ri•ed 
for tbe .... 1. 19'4-65 tn Table 10. lt 1bould k pointed out that 
capital aa u..ed in all tabl•• rafera to ucbf.n• capital aentcea •• 
it vae defined earlier. 
rr• Tole 10 it can b• ••• that all th• •l••ticd.tiu or raar•aaioa 
coefficlent• are algnifiC*Atly different frcm aero at the l ,.rcaot 
lnel aacapt for liveatodl and U.veatock breecllua faraa, which are not 
All th• elaaticttl•• for the three lnputa are l••• than one, '4\ich 
•au tbat aipif 1caat diaiDiabtaa ratun1 hold true for the particular 
f.uput. A l percent iocr•••• ln input or uae of the particular reeource 
ra1ult1 l• an increaae of uc f ara 1ocoae or gro.a profit by l••• tbaa 
1 percent. th• return OD 1aDd, a'bor or capital vtll decline •• aore 
ot each 11 uaed. 
62 
the eloticiti•• for tbe .. chin• capital ••rvic•• are much ••ller 
vitb l'ffpect to ut fa:• iacoae than for aro•• profit. for tb• latter, 
37.6.S percat 1• attributable to capital, 34.90 perceac to lab~ and 
40.02 paceot to land f.n crop fanaa. ror ll•t operatiaa incmae, 16.12 
,.rcellt l• attrilnatabl• to capital, 49.28 percent to labor nd 48.88 
percent to lud. Th••• dlffuacea are true for all th• farm t1'9• iD 
Table 10. th••• difference• caa be uplatned b7 th• dif ternt coqooenta 
of the•• tvo output•. the variable, groea profit (Y1), inclu4u certaila 
capital u ... (depreciatJ.on of capital, •JCPU8•• fOI' fertiliser, traotor 
fuel, etc.) vb.tch are not inc:lDded in the net fana income. 
Th• elaatlcitJ of labor in the c~p faru 1• muller, on th• 
... r•1•, tbaQ it 1• for the crop-liY••tock aad the U.veatoclr. faraa. 
Tbla .. aaa aa inora•• or deer•••• of labor by l per-ceot will incr•••• 
net fan bu:o.e tn crop farwu Oil the nel'•&• b7 0.49 perceat, but o.59 
percnt for crop-lf.yaatock aDd 0.60 perc:ellt for u.._.atect farm. Thia 
u7 1te earplained by the fact that llilk produci1011 ta l••• adaptaltl• to 
Mchaiaation • th••• relati'MlJ ... 11 operatiou. 
Th• 9' percent confid•ce iataryal tor the elaat1d.tlu in Tole 10 
i• with • few exceptiaa.a ••r1 eull. The elaatid.ty coefficinta, 
atandard d9'11atiou and t-valuea for the •l••tielti .. for the aeparata 
7 .. ra 1964, lM.S aad 1964-65 are outlined in Afpadix A. 
ae•ource• ued and thet.r uraiul productinti.•• Th• aea.etd.e 
•MD Y•lue of producttOI\ and tbe qwmtlt7 of naourc.. decl ADd their 
•"rage •rgf.ul producti-rit1u vlth • 9.5 percent coa.fidence iatenal 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tb• •ralUl productivity .... urnent i..Sl~t•• the quaatlt7 b7 
vhlcb tbe Det fara iDCOlte (or aroea p.ofit) ii predicted to lacrNae 
if •• .ore unit of the oert1culer rt1aourca "•r• to be -s>lo)'ed at 
the 1tated levele and 1lmult1aeo1.MJl7 the iDputa of other re•ourc•• 
vere held cOllltant (or 1ncr•••ed by a •peclfled allOUllt). 
frm Table1 11 and 12 the follovtna differencea are obaened: 
1) There are different product1Ylt1•• for aro.a profit and net 
fau iDCOIU for all tho factor. uaed. 
2) There 1• a biab .. raiul productivity for lnd la crop-
li•••tock fal'td •• ca.pared to crop tuu. 1'hta c.aa be 
lara•ly esplained by the fara o~ratina 1yat•• (e.g., baae 
pTochacecl fertiU.aar l• crop-u ... tock •Dd liveatock faraa). 
In ao fan twe the uppn confidence Uaf.t for the urpaal 
productivity of labor approachea tho opportontt:t coat f•r 
fan& laltor. Th• ••ll••t value of the urgiul product1ri.ty 
fo~ the 95 percent coofldeac• 11111.t l• 4.02 1"1•• trance, 
mlch •• for the ad.llli-llTHtock breeding farms in the 
.ouAtaiu. 
ID Taltl• 13 the nera,. a•t fan iacoae per un-day and the 
opportUDJ.ty coat per auaa·i•J are directly ca.parabl• iR that they 
prowide the Hae •t•nd•rd of Uvicag. for • ...,1., vbea th• Uve-
atock breeding f araer woul4 euppl7 hil labor and capital Oil cbe 
aoaearicultural .. .-ute, he could recet" an incoee of 34.11 lwi•• 
fraaca. U be r.,.., .. an the fara with bl• capital, be ooly receiT•• 
•• inc•• of 28.66 &win fraac1. U be would work 10 aore boura 
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wery •••k (10 hour• • l ....,da1) oa M• fal"8, he could aet oaly 
12.8' lfr. additioul 111co.e. 
'fable U. Opportunity coat, net fal"8 iacc.e and •ratul produc-
tiY1t7 per fara labor da7 
A"raa• 
Opportanlty net tans M9rginal 
coat per incc.e per productivity 
Iara type• llaD-d•,.. un-day per •~day 
Crop 36.06 43.30 24.34 
~op-li"•toclt 35.62 38.05 22.'4 
u ... tock 35.52 41.78 25.1' 
Mllk 34.65 )5.09 12. 72 
tti1~11Te•tock breediua 35.67 31.84 9.66 
IJ.watock breecltag 34.U 28.66 12.8' 
• lericbt, op. q.t. 
There 1• a highly aign!fi~nt difference in the ... rage uae of 
upital D008 the far. t1Pff for the new farm claa•tfic:atton vbich 
v•• teetAd ln Table 5. Th• aftraa• capital ued by the plalA far.era 
i• twice the e1pitel uaed by the eountaln faner•. What doe• tbe 
.. ratul productivity of capital ebowf It tboon tbat vhn we ca.pen 
tbe .. rainal produatvit1 of capital la the plain (fa1>1• 11), •• en 
••1 that an edditlcmal franc of machine upitel ee~ce• will give 
l••• tbaa one franc net fan in.come and tbet'dore a lo.a ill net fana 
lDco.e occur•. More •chine capital ••ntcea incr .. au groea profit 
-4 incl'u••• th• faraer•a work, but doe• not glff him • hiab•r net 
farm iDcame (Table 12). 
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table 11 1llu.tr•t•• the bish productivity of capital ln the 
llOmlt•ill farm•. legard1ng the 1>1•• for the 11w•tock brHdlaa fanat 
wblch we eqlaiaed qrUer, ve can ••J that OD• franc additional of 
ucbiae capital ••n-ic•• in mauntain faru 81••• aore than one frnc 
of net fan 1acoae. ror the ldlk falWI we get 1.26 and for th• 111.lk-
11.eatock breedina fara. 1.36 frallce addittoaal net fan iucoae per 
9ddltianal franc of •chine capital IH'YiC••. Th• •tnclarcl dwt.a-
tiou of .. raiul productivitiH of capital for the net fan inccme 
for ailk faftd raas•• fr• o.64 to 1.87 franca, and for ail~ll•••tock 
brffdilll faru, fraa o.oo to 3.19 frnc•. •aa• of the upper conftdence 
llait• for capit•l ln the plain faru rqch the one franc level. 
We ca ••• fr• Tole 11 tlult alao the 1•a.etric ..... retunas to 
capit•l are anat•r in the 1aCJU11taba farae. We could cODclade that 
the an•idlaina of •&rlcultural ucbioary in th• aount•in faru would 
be more efficlmt tbau in tbe plaio farm. It •PPNr• bi&til1 probal>le 
that th• •ralu.l proh1ctirit1 of capital in the aountaln fane would 
fall rapidly. 
Sgl• returu 
lllcru•llll l'eturna to acal• are iDdlcated to be •ipificut at 
tbe 1 percent i ... 1 for crop nd crop-li'ff•tock faru for both output 
11ff•U1:'--t I• 
Th• bJPOtb••l• that tbe •um of the •l•tticlti• for land, labor 
and •chill• upltal •ft'Yicea equala one (lqu.atloa l.20) cu be accepted 
for th• liveatock faraa for all year•. Th• aua of elutlct.tiH for 
•llk fanaa ill the llCM.llltaio area (Tai.le 14) la ai~ficaatl7 decr .. al•a 
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for both outputa. All the otbn auma of elaaticitie• are lua than 
ooe but aot 1ipificant at th• 10 percent level. 
Tattle 14. ..turu to acal• (8m of ela1tic1t1 .. ) for the pooled 
.. mple (1964-6') for tbe uev farm claa1ific:ation 
••t f ara Groat pof it 
iac-.. functtant funcU.ou 
rara t1'9• .. 1 +i»211tl 'l·•aluea a b1•b2+b3 • T·•aluea 
crop 1.1428 2.7310it 1.1263 3.8082• 
C.op- U.'"atock 1.1121 3.0402• 1.0838 S.3449fr 
Lt.veatock 1.040, 0.7964 1.0098 0.21,0 
MUk 0.8471 1.7416** 0.9003 l.S801** 
Hlllt-Uwatock breed.1.ag 0.8260 1.1282 o . 8094 1.6643 .. 
L1fttltook breedin1 0.8167 1.0883 0.9419 0.7123 
e.rhe t•value• for tbe cOD.atraiat r•ar•••ioa were cCllllJ)Uted with 
&quati• 3.zo. 
*ltpaificaat at tb• l percent 19'f91 • 
... i&Dlficant at th• 10 perc-.t le.el. 
All the otbH coefficieata were not lipiftcant at the 10 ,.r. 
cent lnel. 
to ac:ale vbe~e•• the mountain fal"lll9 operate und•~ con.atant or decre.e-
ing retuma to •cale. Decliolna coat• end ina•••ina retarna to acala 
with greater output are expected parciculerly in crop faru. The 
opportYAit7 for product.na • ar••t•r product exl•t• ••peclall1 Oil 
crop taru beaiua• Of the 1nd1TiaibUitJ ot machinery ad tbe abiU.t7 
to operate 1Dcreaaiua quaotlti•• of laad vttb ODe aet of equipaeut. 
The crop and crop-11..-.tock faru ere hi&hly mechanized an a relatinly 
10 
••11 fan •1••. Incr•••iaa tb• fan 81• vould br1q • arut i ........ 
tag tn ftaed coat• per: ate of output Vbich 1• not tbe u•• for the 
11 .. •toek farma in the plain. 
th• fiaur• 1.1428 for crop faru alMl ut fal'll iaCOIM •ena tbat 
if at ayer•a• 1aput 1.vele, all three reaourc•• aY• incr•••ad 'by l 
percent, the value of aet fara lacaae 1• lncreaaed by 1.1428 percnt 
aAd thua, tncr .. a1q return hold tne. ror th• net ta .. inc•• 
functioe tbe ... of elaatlctti•• for the thr .. reaourc•• 1• 1.0405 
in the 11"8toek faru, vhf.ch 1• not aipifiuutly different froa 
OD• and therefore, COl'UltaQt returna are accepted. 
AA f.ncr•••• of all th• reaourc•• in the ut fel'll tncoae funotion 
'by l percent will iacruae net tan iaccae alld gT091 profit b7 l••• 
than l percent. 
All the para•t•r• of the prochactton faction• and their deriv.S 
values were ezpleined on the beaie of the pooled 1964-65 aaaple. All 
th••• par ... ter1 ad deriv.S value• are aleo eaaputed for the tvo 
aeparate ,.ar'• • ..,1.,, 1964 aacl 196,, aDd are preaentad together 
with th• u.ple 1964-65 in App.endice• A net I. Appadi:a A Ulu.tratee 
the •l••ticitiea aGd the relalted atat1et1C9 and Appm:ad1x 11 tb• 1•0-
.. trlc Mall production, re•wrc• tuputa, Mrgtoal pl"oductivitin nd 
their •tandard de"Ytatione, alona vtth aro.• and net productivity of 
reaourcea for the n.v fara cla••if lcation. 
Old laTll Claaaification 
To make the aulyah b)' the uv fara claaaif1catlon, we ua.S all 
th• far.a la th• aaaple. ror rea1oaa ••la1ned in Chapter II, • 
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ault•• .. 1• v•• ~•ed for the aaalyal1 Wbei-e the fa111a are cl•••ifted by 
the old (loc.•tiOD ortented) farm cla1.tficat1'1ft. 
CO!f!~!•• of tb• two xear•' !!ti of data 
Tb• ...... th ode vbich were ueed to teet the dif f erencH ill the 
ha.oaeo.etty of vart~c• and the .... yaluea for th• two • ..,1e1 (1964 
and 1965) ta the aw fara cl•••lftcattm are aleo uaed hn-e. Flrat 
we are teatiag the dlf f erenc•• ta the homogeneity of varlaace and 
aecandly, th• differenua lu the .aau. 
la ao c••• vaa • aipdftcaat differenu fCMmd betveea the , .. ra 
1'64 and 197J for tbe ... u aad yarince cmapariaaa1 for tb• lnputa 
and output• (Table• 15 ad 16). Th• aouip!ficaut capital iocr•••• 
ia th••• fa1'118 (co.pared wltb th• a.w farma cl•••ificatloa) can ~. 
•JIPlaiaed bJ llOl'• Widely •pread inveet111ate over th• fa111 typea. 
CO!f!riton! of th• tvo mr•' prodHctlOD functlou 
la the aatae 1ection \lhtch an.ly~ the nev far. cl•••1ftcattaa, 
we answered th• queat1on altou.t pooliua the two y11ra• aet1 of data 
and eatl•ted produatiOD functicma for the pooled ••t ot obaervationa. 
N1 lnteruttna queat1on to anavn ii whether the production functicma 
for the old f ara cl•1slf tcat1on are .-ora atable th&a thoae for the new 
-·· ror •umpl•, ,,. did find a elanJ.flcaut difference in tbe coeffi· 
clent • • ••cto;- tor the tvo yeara • functiana for crop and crop- liv••tock 
fal'IU. 
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table 15. T- and 1'-valuea fr011 the coaparl•OAa of the •ans (uf.) asid 
varinc:ea (a2) for net fara lac•• aDd p-oaa profit betwen 









Sd-Alpe .wtid Jura 
let f ara 
1nco.a (:Jfr,) 
1.2695 0.1002 l.1099 
l.0778 1.2062 1.0565 
1.2525 o.S67J 1.2849 
l.2365 0.0131 1.2075 
1.0248 0 .2240 1.0904 
1.0106 0.0132 l .008~ 
lo t- or r-valu. v•• algnificant at th• 10 percent 19"1. 







l) let f at'lll inc<JD• lwctton .... for •ll fan aru• ea.cept ior the 
Alp valley md the Alpa. 
2) Qra.a profit functioo• -- for Alpa ud Sub-Alp faru. 
Tb• dlfferncea of tbe uet fara i~COtM function• tor the old fara 
claallfic:ation are l•H probable tho tboae for tb• new OG•, which ii 
al10 tra• fOl' th• aro•• profit fuact1ona, .. ,.clally for th• plain 
fahl8. 
Dif tergcet in outeut1 and inputa and certai9 prodycUvitY criteria 
betVMn r•non and • .,., lC)C!ti•• 
Jn order to teat th• difference• in output• •Dd iapute ,..- farw 
(aritbaetic ... oa), tb• productlviti .. of th• re1ourc .. and reaource 
ratio. between regiODa and nona fan loc:ati~, dummy variable• vu• 


























































































































































































































































































































































































































































'l'•ble 17 • f•V&luea for the caap•l'bOD Of the prod.uetiOD functlona 
(1964-65) for th• old fera cl•••lftcatioo with Aet farm 
lnCCD• nd p-oe• profit •• output• 
Cc.pused l•yal~•• vtth lsu.atlOD l.Jl ••t f arra 1accae Groea profit 















*Signiflcaat a.t the 5 pKcent level. 







All tb• other r-valuaa ar. aot •i811if ie11ot at the 10 percetit 
level. 
Por teating the dtf f erenc•• ta tb• 
anr•ae• between the mountain and plain realooa for the vartab1•• w1 
(1 • l ••• 14), ve •aein utilise tbe d1.111117 variable approach. 
The tollovln& hypothe••• uero teeted1 
Br B(l) • o verau• A: s<1> ; o 
l 1 
Th• cGllpUted t•value1 together with the ... n value• of the variable• 
w1 (1 • 1 • • • 14) fen the plain aud aountain reatona are pst•••nted 
in Table 18. 1ll all tbe ea••• in Table 18 tb• value• at the 1 percent 
level f-or the plain are •i&nlficantly bilh•r than in the 110UDtal~•, 
•zcept for net f•m incosae and aroa• profit per 1 Sfr. •chino capital 


















































































































































































































































































































































































































































































































































































































































































































































































varta"ble, 1• 1tgn1fic.antly lower by 8.68 Sfr. for the lllOWltaina than 
it 11 for the average in the plaill • 
. C•Nri••• allGlla fH'a tug vitblp th• pl•ls r•e• To ca.pare 
th• a.•r•ae value• wt (i • 1 • • • 14) ..... tbe tbr .. f•l'll locatioe• 
lo tbe pl•io reaioa, we uee the followtua dUlllaJ var1abl111 
z12 - d~ variable• f o-r farM in the north-north ... t aru 
z13 • dumay variable• for the farma in tbe .. item arM 
Th• cCJOataat tel'll 1• tbe r11ru1ioo equatiOll b!i) 11 th• aritbaettc 
llMJl value for tbe variable• w1 f~ th• faru ta the lern a.-ea. 
we ~ teattna th• fo11.,.,1aa hJPotb .. ••• 
The ner•a•• for w1 in th• .. m area equ•l or do not equal th• a..er•a•• 
of w1 1A the aorth-northeaat u ·ea. 
II. 81 if~> • 0 veraua A& Bf~) ~ O 
The aver•a•• for w1 in the lera ar .. equl or do not equal tb• aftJ'•&•• 
of th• wt 1n th• ve•t•n area. 
t'h• neraa•• for Wt 1D the nortb-nortbea1t aru equl or do not aqu.al 
th• ..... r .... for w1 1• the ... ten u ... 
For the teat of th• bypoth•••• I ad II, w u1e Equation 3.19 ad 
for tbe bJPOtbaaia III, lquatioa l.20 froa Chapter 111. 'the computed 
toaeth•r with the •••r•s•• of th• variable• w1 (i • 1 ••• 14) for 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Th• followtna aignillcant differeecea are found (Ta~l• 19)& 
l) ror .ve~•ae net far. incoae •od aroea prof it -- betweeA th• 
.. rn ~ th• aorth-nortbeaat area nd the weatem 
•r••· 
2) Por f H'11 •1•• -- between the weaten area alld th• otbH' two 
3) ror Mchia• capital 1enict11 ... between ,.m nd veatera area 
aad between north-aorth .. 1t 
and veateru •r••· 
4) ror la•or 1>9r ha. ·- b•tliffll •11 th• farm tJP9•· 
5) ror P09• net 11.•t output per ha. ... bet••n all th• fara t,.,., 
except for noreb ... aorth .. at 
aad w .. ten aru. 
6) For poaa ad Ile& output per rMD-oday •• betW .. 1l Jena ad llOl'th-
northeaat aDd betw.ea 
.. ro ad we1t•ra area. 
7) for gTot• ad net output per 1 franc madli.sie capital aeniua •• 
ltecven .. m and aorth-o.orthuet aru ad lem and 
veeteru area. 
8) •or uchhe capital ••nice• per •n-da1 -- betvun kn alld 
north-uo.rthM•t apa end between lem a..S veaten 
area. 
from Table 19 it ca '• aMD that thel'e la a 11.Uch sruter differ• 
nee •1ICIG& Ch••• locatlou tbn wa1 th• u•• tor the AMI claaeific.tloa 
outlined .. ,lieT. 
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Co!f!rl!C!Bf !9' tit• tap logetoae !tthln the !J!!9t•&n repao• 
f os tb• g\4 c1•••lf1s•t&!9 ~o c~• th• averaa• Yalu .. w1 
(l • l • • • 14) allCG& the dlffel'ent mouataln aul>l'eglog.a., the follov-
z14 ... dUIJaY wrieblea f ot faro in tba Alp .,all•)' 
z15 • a..., yar~l•• for fa1na9 1o the Alpe 
Th• cautnt val\le ta!') t• the nu•ae fn th• an••l .. w1 f• th 
taru ia the IMMl&ltain ••••lloa Ill. 
!he follCllWlaa hnoth•• wr• tffted c 
l Br e<t> • o ftl'eu• •• 8(1) • o • 14 14 
Tb• nerape for w,_ ta the Alp ••11•1 ~ul os do not equal the 
.nwr•&•• of v1 la tbe sub-Alp • JUI'• fana. 
II. It& fJg> ac 0 Vft'IUI Ai Ag) • 0 
!he •va••P• f OI' the vi .lD the Alp• equl or cto aot -.uel the ..-r•&H 
of w, in the ..-.up• Jura fan.. 
ux. aa fJ~> • sg> • o "".u '' ~~!> - ag> • o 
'rb• nu• ... for the w1 l.D tbe Alp Y•U•1 equal Ol' do not equal the 
-.ena•• ln the ffflle la the Al,.. 
th• f•11Glfi1l8 •1SDlftcnt differ•n• vne foua.t (table 20) a 
1) ror •"nae aet fna tncoM ad aroe• pl'oftc ,_ fant ... 
b8 ..... a&&b-Alp and Jur• fehl ad tb• fal'U f.11. tbe 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2) i'or f•rm aize -- between aulrAlp .. Jul'& fan:ia •n.d Alps •mt 
batVffn the brsu 1D the Alp vall., nd Alpe • 
l) for •v•tt•&e inJ)Qt on ciapital eud labow pet' faht -· betVMD 
•ub-Alp - .Jura «•~ ad the o&he-r two locatiou. 
4) ror the re•ource ratios ... betweau all th• tara t,,.a, eaupt 
for tho •china cap1Ul ••rvlc•• 
Alp valley aiwi Alpe. 
5) row croe• atad Mt outp~ pu ha. .... betveen all fal'JI locatt.oa•. 
6) for gro1a aod net outp"t pa: man-da7 .... between sub-Alp - Jura 
betvea fal'IU in the 
Alp valle7 8Dd AlP•• 
7) Por &Tff• nd uet ouiput pe.r 1 treuc •chln• capiul 1ervtcea ... 
b•twff'll all the fara locattGD1, eac_ept for aet f•ra 
tnc:oca pe-r 1 fraac uchina c••1tal ••nice• between 
fa¥1&1 iQ the Alpa ..it Alp valley. 
hoducti• fundtona for th• old fan el••!lflcatlon 
Tb• ... srtcal prod\lct10D fuoc:tiaa1 for the ••111Pl• (1964-6') ••tl-
.. ted for the old fana cla1alficatton and the output•~ net fan income 
l) lfet ta111 taca:ae fw.ctiaa.t 








A 0.5204 0.4124 0.0269 
t 2 • 2,2. 75.li '? '3 
A 0.4902 0.5302 0. 1142 
l2. 87.30'>. ~ x, 
~ 0.5188 0.1442 0.2201 
'1 • 390.66Xi. '2 x, 
A o.J2~1 o.4014 0.1255 
'1 • 217.22Xi_ ~ l:s 
A o.2sos o.4412 o.2414 
t 1 • 89.16X1 ~ ~ 








A 0.4432 0.3517 0.2241 
'2 • 223.91Xi. ~ 13 
A o.4333 o.3Sl6 o.21oe 
'2 • 142.07Xi. ~ ~ 
A o.4190 o.3493 o.31t1 
.,2 • 91.18'1 Xi x, 
A o.lS33 0.0152 o.34$1 
Y1 • 305.98'1, 1i X, 
A o.zsao o.3,25 0.2303 
Yi • 1lt. 99Xi ~ ~ 
A 0.1909 0.3640 0 .3623 
t 1 • 97.S2Xi. ~ X, 
llatticitl!! •!!d J•l•&!d esatt151S! Tb• el4l1tic1tl .. for 
iapeat1 together vltb otbtt 1tatlatlea of utneat are •~rtaed for 
the IMlllPl• 1964-65 iD Tal>le 21. 
Tb• elaatlcitiu at• 41ffernt for llOUDhlu and plain. The 
tuna•• ot 1-D&l iaput lty 1 ,.rceat f w farma ta the len ar•• wou14, 
OD the avoage, tacru1e the a.t far. lo~ t.1 0.57 percent. lt 
voold iac:rUN the ut fara iac:oae for fahS la the Alpa -11 .. 1 0.33 
perc•t nd for tbe eub-Alp • Jura, b7 0.25 pacent. lfM.1 dlffneac• 
uo be related to the lover praductivit)' of laDd, •• vlll M eapead..S 
later. A 1 pttC91lt lnc:r .. ae of lnd la tbe 110U1ttatn aru would 
lucr•••• gl'ose profit 1ll the Alp wll•y \7 0.35 perc•t aDc1 for the 
.... 1, - Jura faru, only by o.19 ,.rcent. 
The elaatio1t1 nf lal>or for net fan incame it differet l>etvea 
plain farw. and tbe far.9 ln the Alp ••lley, 'ot the coefflci .. ca for 
lalJor ta tbe Alp ftll•1 are DOt fiplfle.tllt. Th• ••• i• allo tru.9 
for tbe groea profit functS.on. 
ne dlf f nmcea tn the u•• of capital between plain and 80UDtaiu 
araa are biply aipiflcnt. ID table 22 elaaticitS ... for capital 
in the plat• fafta an ••l'Y ... u and DOile i• alp.f.fica11t. That 
••n• that the 1Uaulatl1a1 of J.nvutMAta in the plain farm for the 
old clA••iflcatS.on would oot dpilic.aotl7 11t«ea1e the ut fan 
iaCOIU. Add1ticm.1 tne1tMDt in th••• tbrM .f•ra ...... c:u etpi• 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Th• ela•tlctt1 of cafital for tb• •t falll 1ac:ome f Ullctlou 1• 
auCh hlaher ia tbe 110UAtal11 faru tluu for the plain fu·•· All tb .. • 
•l••tid.tlu are •1anltlcantl1 dtfferaat froia an-o. For ••11Pl•1 1 
pu<*:lt illci"UI• of .. cbtae capital ••nice• vould incru1e output by 
0.22 ,.rcent to tb• Alp vall•J farma ad o.24 ,.wceat in the eub-Alpa. 
the •l••tld.ti•• of capital are alao h11Jlly 11pificat for th• aroe• 
profit fw.etlou tn the mountain fane. 
luos91 !!!d tad srdMl pU!iu£t1tll!!• for the ol4 fara 
s\1•1lf 1fftJon Af~•w d•~l..t.aa th• •l••ticitiea f~ th• four ar .. • 
t• tlMI old cla1a1flcat1aca, ta. ner•1• value of production (net 
Ian f.1acCDe aod &roe• profit), the ... n quantity of re1ow~1 Wl•d 
aad thelr aaraiul fToduct1Y1tl•• wtch '' .,.rent ¢oalidmc• ll\t&n•l 
Hre caaput9d aod an llluatrated ill tabl•• 22 aad 43. Th• MM 
.. ,tmptlcae ud• eaU.u for lAterpnUna th• .ucs.u1 produ«tntta 
of the r .. '*"ce• are auo Md• bu•. The far.a wt.th th• ur ... t 
poe• poft.t aDd ut fan 1Gco1ae an the laru iD tb• lel'1l trea, 
followed b7 the fart1a ia the weatern ...S tben b7 t • fa~ ta tb• 
aortb-uorthea1t area (T1bl• 22). The dlffel'eQc•• betva.m plain 9Dd 
aounteiD faru I.A UC fan laCOIM ad aroea poftt are auo &ive:l 
f oc th• old fal'll ci..t••lf lcatiOll. 
The f&r11 liM wltbtsa thia cle•alficatf.c. le •lglliftcantly 
differat, •• Wd tuted bef011e. !he ... hold• true tor lnor. 
!al»l • ll f.llutrat .. alao net autpute per •e-da7, n taporUnt 
policy variat.le. 
'fbe •rpul productlvit)' Of Det fa 1DCO. per mn--day, in 811 
























































































































































































































































































































































































































































































































































































































































































































































































































































































The tn•t••t urpul productlYity - fo.and for tb• tahlt LD the 
ve1tan eua vtth 23.34 IWi•• fl'anca per MD-dq. Th• 95 pe~c:ut 
coaft.d•ce Ualt f n uet farm f.ncmae fow the plaiu ranp• fr• • 
1-.r bGUDd 4.97 for f•l'll• in the lera aru to the upper t.oaa:ad of 
32.57 Svl•• frnca for cbe fal'IU la th• v .. t•n area. .M we the 
a1• for th• av fan claaaificatlon, tho opportunity coat for 
la•ora Cf.It wltblu th• rna• of tbe 95 pucent coaf ld•c• liait of 
ut fen lo-.. per .,...d•J m tb• fftl:l. 
The aveYage earP,aal productivity of capital 1s 1UICh hlabtt 
for the llOURtain faru than for tb• pl.ala f.aru for r .. 1ou vbich 
wee eaplalued ut'lieT. Aleo, tbe 1tat1at1cal aul71u 1bowed that 
the coat of adcllttoul Mcb1M capital 1erric11 1• Dot cwel'ed by 
tbe •sratul pr04uoliYitJ of the 1n•••taenta iia the plain faru . 
In the aOUDtat.a f&l'IU l fraac .ore awach1u capital ••nic•• caa 
ltaa ... e at fan lnccma by 1.48 fl'nc• in th• Alp •lley, only 
0.99 f1:anc1 1n the AlP• ud 1.47 frasica fn 1ub-Alpa and Jura fene. 
Th• lover l1a1t of the urainal productiv1t7 of capital •quell ••ro 
for all feta locattou i.11 the plain, but 1• greater thmi aero for the 
DOUDt'1.n fan.a. 
for the UV fara cu11SftcatiOD the opportun1t7 C08tl for labor 
vec. for the different fas. t,,.• ...tlable leric:h.t, qp, ctt. 1. 
th11 I.• uot the case f• the old claaalflcetioo, bowfter. faklaa 
• .... 11 error lato •CCOUDt, the apport.S.tJ co1t. for fan labOl' la 
all locati.oaa for the pooled year (19'4•6l) ••• ••t •t !8.00 Sfr. 
91 
Th• oppanun1t7 coet Jft' fan labor d•y 1D Table 24 i• wa than 
the urned nuap net fan illccme pe~ uo-cla1 cm. the plain faru 
i>ut aruter for tbe aouatalD f•llll• 
To prOride ea.. ~••1• for couletent recwodatiau •bout 
trauferr1111 luor out ol th• aartcultu~• ••ctoi-, w alao ahould haft 
produc.tiOD function• for the uou&l'icultural • ctor. 
Tole 24. ~pol'tunity co1t, aet farm tnc::OIH and •qiul ~od-.c­
tf.vt.ty per fal'lll bbor "-1 (old claHUic:atton., lff4..6S) 
~atlGD 
Plaint 
kn u .. 





























to •cal• for ltocb output aeaaur.-nta ~able 2S), wh1ch .uu, 
•t•t1at1c::ally1 that the hypothnt• b1 + b2 + b3 • 1 1• accepted. 
far.a tn th9 nOl'th-norttuta•t aru h ... al10 coutaat ~•tuna to 
acate for both output fuactione. '111• In. ta tba w1ten aru tine 
92 
tha l pttcent. 1'o dec:na•ina r.turna to acal• wen fOUDd for th• 
plalD faraa. 
tale 2S. Mtuna to acal• for the old fan claealficati• tor the 
pooled • ....,1. (1964-65) 
-.c llE! !9£0. 
Locaticma .,1 ... 2••,·1 T 
flaf.AI 
len area 1.0462 o.7949 
llorth-urth ... t 
aru 1.0297 0.5718 
Weaten ana l.13SO 1.6839** 
Mountain t 
Alp vall•J o.8137 1.2660 
Alpe o.1.565 l.tJ97 ... 
ub-Alp - Jara 0.9Jll o.1479 
-Sipifiunt at th• l percent lnel. 
MSlplficent at the 5 percent lnel • 
....,ipificant at th• 10 percat 19"1. 
i!!tl Bfllt 







a1p1ficasatl7 d•c:n&•lna retQl'lla to acale. rar. iu the Alp Tall•J 
bft'e cmataat ratu:ru to •ale tor 11.et fan lucame encl af.pif1caat17 
decr .. •iaa reeuru to ac:.l• fm sr•• profit. 
The f ane l.n tbe '1pa re faced vf.tb aipif icntly decreutaa 
r•um• to acale. ill tbe .-..Alp - Jura faraa produce uader cm.tut 
returlN to 1c.1le. 
th• faru l• the len end aorcb-u.rth .. •t ana an Mn U.watock 
93 
baeect 11011tl1 an • hi.ab •cbnl•ad crop productloa vhlch 1• th• ru•• 
for the •lpitlcantlJ tacr ... 11a1 recoru to ea.le. Th• lone••• of 
~ aer .... vould pva eoltttaott.al nductlOD of flad c•t per UD1t 
of output, wbich 1• QCJlt tb• cat• ln li••tock or milk producttoo. 
t!IOunt•tn lubr•&lGG Claaetf icatiai 
A• pointed out in Chapter 111 the d1saia1utloo of the taru 
lo.to tu till'M llOUDtain •ubr•atou 1• the rerut of • ve1abtina 
procedure, wbS.ch iGcludea amGll& other tblua• th• d1ffennt alU.tudu 
of fal'Wa. 
CG9!Jl!9Q! Of the tvo mr1• 1.ca of dtr:t 
Tel• 26. 'I'• and f•'falu .. fr• the CCllq»ftiem of tbe --. (ut,) ad 
variacee (of) fOC' n•~ f•n tncoae end sr•• prof it betveen 
~h• two 19ara' •et• of data 
Bet fan Groaa prof it ';ccr f91!ctiey f 29£11 on. 
MIMmt.a1n 2 2 
Bosul-u2 eubnpau 8o1a1•0 2 8o1ul-u2 Bosal-ai 
1 1.1923 1.3482 1.2.321 0.9123 
ll 1."44 l.0,36 1.1299 o.4213 
lll 1.0469 1.8437 ... 1.0426 0.8887 
Th• l'-valuee for tile t .. t of the boraogt1Mlty of •riance betveea 
the two ,eare• aeta of 4-te for th• aoJ.m.tain eub¥•&1oo cla1alflcatioa 
•I'• oal)' •ipificant foT c.apit•l in auhrepon U aad ••n11an Ill 
8Ad thet at tb• 10 per cat level ('fable 27). 
Tb• n•r•ae• for the dependent ad tedepndeot •ari•bl.. la th• 
produc:tioa fURctiou t.n the ._t•t• nh'•al• cla••lflca\lcm •" 
onl1 •1,.Sflcat at tbe 10 ,.rent level aDd .ty tor aet Ian lncc.e 
l• a•r•a1• n ad •cbtoe capital Mn1C9t lA aubnllcma 11 ad Ill. 
ta•l• 27. %• and P-v•1•• for the c0111N1rt1oa. of th• muu ("t) Md 
v.tl'lacea ( ) for laDd, labor ad macblu c:qlt•l 1ervicH 
be~ tb• wo ,.u.' ••ta oi ctaia (l~ act 19'S) 
MotmtaiA 2 ~ I Lab!!£ - cy&t1t ..... 2 2 101"1~2 aosa~-02 80 ;u1•"2 r•a1- aoso1•a2 •o•u1•u1 1o'a1902 
I 1.2156 1.2ll4 1.3793 o.4231 1.1923 1.8121 ... 
u 1.021' o.s212 l.2022 0.5236 1.4904 .... 1.4687 
111 1.0845 o.111a 1.1072 0.9098 l.4102M* 1.5321 
***Sf.pU1C41Ut at tbe 10 PtTceot level. 
All otha Yalu.• •r• aot atpiftcant at the 10 p.rcellt level. 
iepe'i••• of the t'!! NJ•' productioa f99ct&aaa 
ror the 90UD"taia halon c1aulfication, tbe queattoa arl••• •• to 
whether tbe def f t.cf.•t• of the productf.on functtou la the dlff enat 
llOUatala r•at•• r-.s.u atalale over the two ,..r period (19'4 net 1965). 
the adequate t••t described .. rlieT gave different coefflci .. ta 
for tbe two JUE•' functtou oa17 for the npon I Cfol• 2.8). 
CCW!ritW eel the 90Ul!te&p ePr•AN 
u a further c.-.an..oa of the dlfffl'ent -.mt•la •wrep.an.e, 
cbe nuage Foe• aD4 ut output per farm, gToea end net productivtttM 
of th• naaurc•• end the reaourc rattoe ven tuted ua1a& th• follCNiaa 
dUllllJ variable•• 
Zi - dmmy variable for the 90tllltain aubregtoo I 
'3 • cl....y vartnl• for th• aaowtt•lia eunpGG lI 
t.rha ccmat;ant tera It (l) 1n tbe nan••iGD *'IW1t1oo la the aritbaeU.c 
0 
..... ftl\l• lor th• varl•bl•• w1 (1 • l ••• 14) in the •ouataill aub-
npon Ill. 
Teltl• 28. l\oval\&N tor the c_,.ri..ao of t~ produeU.oo function• 
(1964-65) for the oaountaio reg1on c:U•ttficatlon vith net 
farm incoae nd ar•• pwoflt •• output 
.. t fan tncGM ~-· prOftt 











All the athu CGeffident1 are nat atpUtca11t ac the 10 per. 
cat level. 
For tb• cClatpart•ana ..ona the aouutaiu auregiaas for tb• var-
tablu w1 (t • 1 ••• 14), ve tut th• follavt.na bJPOthuu 1 
l. B 1 fl1') • o veraua A= a~l) • o 
th• .veragu for tho wnabl•• w, for eubr•aJ.• l •qual ... do not 
equal the averaae• for the •ubrepon m. 
ll. Ba fl~l) • 0 verwa At ~i) • 0 
Tbe average• for th• vartabl .. w1 fOJ aubre&f.on ll equal or do aot 
equal ~h• nera... for the aullngioa IU. 
96 
Ill. 81 ~l) - · ~t) • 0 vnaua 
'l'b• ner• ... for the -v•ri•bl•• w1 for •~•aiao I equal or do •ot 
equal the neraau for the nbrqiGG ll. 
the t•valoea for the three h,,otbuea are lllu.trated lll fable 
29. A aS.pilluat dif!erace for the output•, ut fem inc..e and 
aroe• profit pa Iara -· obuned •17 between rep.on l ad naf.OD 
ll mid that with • pd>ablU.ty of 0.95. 
fan ocepc for lad t.awen repon Ill and regtm I. 'l'b• pose 
ad net productivity of lad f.1 allSliftcautly dif ferat •t the 1 
percet lenl Mtveea ir•ai• Ill nd r•d• I •ad 1110 betvee 
region l ad npoa 11. Th• cea°"1'ca nttoe f.n Taltl• 26 are oaly 
1ip1ticantl7 dtfferont for l.t>OI' per ha. ltetveu npan Ill nd 
repao 1 aDC1 IMltveen r•&i• 11 and naton 1. The •cbiu capit•l 
an'Yiff• per uo-da1 are not aig:niflca1ttl7 dlff erant for aay of th• 
regiou. Cro9• nd net output pn --"-7 an oaly 1lplfic.ntl7 
dtf fet:alt et the ! percent level lt•tvun rest.• l md reP,cin 11. 
The aet ud aroa• output for 1 lfr. Mcbinc cqltal aervtca 11 
not af.SDificant for a.7 of the hnothee•• teated. 
Produgtion fuastiaaa for tb• !!OUgtat" aubngtcm claaaifleation uai•a 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~ o.2496 o.37&S o.2lll 
y2 • 162.14~ Ii J:s 
~ 0.4!34 0.1256 0.1486 
Yi w 814.JJX,, Zz X, 
A 0.4804 0.3166 0.1342 
1.egS.QD lit a Y2 • 236. 261). 12 ~ 
Qrou profit fUAc,U,ant' 
A 0.2219 Ua32CJO 0.33(}1 
laal• Ii Yl • 1) 3. 70Zi. Ii X, 
" o.JOGS 0.1499 o.300) 
le&l• Zl: t 1 • 473.37'1 , X, 
A o.J787 o.2'28 o.2362 
le&f,m 1111 t 1 • 309.96Xi 1z Z, 
The e1•st1c1ty of 18Qd it 
11ot cl•c:rM•iag •• we •JrPHted fraa r•aiOD I to upon lll. Tbe 
•l••ti~ty Of laor i• ¥egic u 1• C&l1 G.1256, which •• •Jlf4lctecl 
AU th• el.a1tlc1tln for the three l'eaourcu la Table 30 were 
etplf lcnt at tbe 1 ,.rcent lrH1 except for loOI' ia rest.OD 11. 
l!fM§!I Ufd aad !lr&gl UO!dstst&y&tl .. for net•t• ,.,,, 
Galas th• productlm fmictiona, the m•gtnal productt.t.tlu of th• 
ro•ourcee land, labor mid qpital are coaputed. 
TM productivity of. land l• incrNtln.g from &-egj.on I vt.tb 512.80 

















































































































































































































































































































































































































































































































































































iu regiOD 111. Th• •~Sia.al proch1di'Wit7 for land e~r-4 wt.th the 
er•• profit fG1l~tlao 1• not very dlfferat tor th• three r•&lGD.1· 
'the net fu,. ine(lme marainal pr uctivity tor labor d•ci-eu•• fl'oa 
~•gt.on l to r•&iCX1 11 aud lucru••• 111 regioa 111. Tb1• tadmQJ call 
be •JrPlained t.y the ebort vegetacioo period ill reaion U cciapared vith 
I and lll. !be •ratnal productivity of capital ic. reatGG ll l• •l•o 
l••a than one. 
Looking at the 9S percent c:.0Df14mc• U.lld.t• for the •l'af.Aal 
p~Oductivity for aountala regiOG ll, they range t-r• o.o to 10.78 
franc1. ra. th• oth•r tvo ••at.ca., tbe lower bouad f.or tb• ••giul 
productivity of labor i• arater thao aero. The ••• diffneaee• can 
be ob•uv..S low th• &l'OS• psoftt fun¢t1ooa. 
fable 31. Oppol'tuni.:y dltt, averap net fent 1QC'1Gle and mrgS.nal 
productift.t7 per un-day in the llOUlltain ••r.aloe• 
(1914-6.5) 
Aftraga 
Av•r•a• n•t aarliul 
Opportuaity fan lnc,.. prodtictlvit7 
1l•atooa ooet per mo-day of lal»or 
l 38.00 36.79 13.92 
u l&.OO 31.96 4.01 
III 38.00 30.75 9.74 
In all regtoaa the n•t fam incc.e per n-d.ay did not reach 
the opportanity co.t of labor. 'to lncrun the 1oco.e lll th• •tire 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































Taltle 33. latU'U to •cal• tor the three aountatn eukeP,ou 
(196~65) 
MO\lllt atn I!' 1111 &ace ~·· n:2'&~ 
r:e;loo •1+1>2+b3•l T '1.,...z-Ht3•l 
1 o.asn l.9777* 0.1120 
11 0.121• J.0987• o.1so1 
Ill 0.9312 0.9343 o.8677 





All the ocbel' +nluu are aot 1lplficant at the .lO perceat 
level. 
All the nas.,01U11 •xcepc for tb• nett fan lac-. iD reaf.• lll 
(cCllUltat l'etufta to •cal-9)1 bne decreaelq urP,ul retu.l'U to 
1ul•; it• iDCl'ffff Of l pncea.t of tbe naourc•• would t.ncreaae 
l&lcasae of ar•• profit lea• than 1 pu~t. 
CBAftD Y. C(MfdlSCllS fa !Ill JIW 1 OLD AID 
JOlrl'AD SUUSGlClf CLASSUlCAT!Cll 
IA Chaptu IU th• llOd•le comparlq the ow vttb the old fara 
cl.uaif1ea'l.oa vue at""• The aod•l lsacludoa tbrH •'" nd three 
two.wa7 intft'ac~lau.. tb• •la effects are •• f ollaw• a 
A .. Locactoa (plain • 11Gtmtab) 
IS• laa a1H 
o • ran t,,. 
Tb• 1ntaactioaa are the tvo-••7 co.l>iuttoa.a of the tbi'H eatn eff •eta. 
the Cl~tloa to .... :- ii which mterio OhtiUld be ueed ln the 
cl•••lf1cat1CID of faftle, aucb that for the it... ln Table• 34 nd 35 
we can pick up • -.1mm of wriatloa. 
Therefore, "" :ru1,.o.~ oi vartanc:a u aodo fott botb cb•aiftQ• 
tloa. (old eDd Gelf). la order to perfOl'&I thi• a1L1lyai1, uains the 
mau, we •••Ulllld that th• vartnc•• vtthill tbue ~ vere the 
we an ualq •17 the ..au, the tbne-wa7 iutft'actlc tehl •• 
aquare aad 1• • aore efftct•t ola1etficatf.Clll. Due to tbe poolf.na 
of the thl'M-vay lllt•ractloa of the three factor• wttb th• error, 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































C-..11.•GG Htwtln th• ....... Old Cla••tftcatlou 
la Tnl.. 34 aad 3S the r••"lta fow ch• new and old clu•lfla-
tlona- ar. 111uatr•tecl. 
Th• f oUOlltq •t•tiatt.cally aigntf.lcaat •in .tf•Qt• ver• f oua4 t 
for factor lOCAtiOID •• all tbe ltem8 ita rabln '4 and 3$. 
ror factor alu .... 
Vf.tb nw claalftc:atiooa all the ••lou except for ar•• 
ead net oat put pe~ 1 Sf r. Mc:h1H 
c.pltal 1GVtcea, 
with old claaaUteat1ana au. th• v•lu•e, except .,...9,. ead 
•chlu capital nntea per u . 
..s aroa• ..s •t out)Mlt per 1 Sfr. 
•chine capital 1ft'Ylc ... 
ror factor e,,. - p-c:1111 ad net output per far. ool7 for th• "" 
f ara cla11if l~CtC1G. 
fOC' fectar laputa ,.r f~n -· lad ud uebt.De capital 1tl'Vlcea tn 
new cMlaalflcatiClll~ aDd only laDd in 
tbe old cl&a1tflcat1on. 
for groea aDCl Mt cutput per unit of fa~tor lllputa -- all the it ... 
la the nn cla111!tcat1GD &xcept for the net fan taca.e ,-
.. D-day, and •11 the valUH except uc fan tac.GM pa: lfr. 
machine capital •UVicae. 
!be follOtlln& aipificaat luf l11mcq in Ta1>1• 36 Veft found for 
tbe Mt fara iaca.e pa mao-daya 
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Locatimu tor th• old and nev c1-••1f lcat1oaa 
111•1 f OJ: both farm cl•••lficattona 
,,,., only foe tl:l• old farm cla111flc:atioo 
Locatt.oa a .s.u 1 far tbe old c:la1dficatiOll 
Loc:atlcm. a tne s for the old duatflc.Uan 
Loutim x t,.,e i for the nn cla•aiflc:.etloo 
tahle '6. l•valae.e for the cQlpartaou of the net f•rm incCM for 
the two faia cla••ificatic:iaa (1964-6S) 










Hain tf f 1ct1 
Locatlan Sin 't,,. 
(A) (I) (C) 




fic:.atien 249,202* 112.900* 10.731** S.51,... 12.616* 2.631 
ealgntftc:ct •t the l percont lnel. 
**St~lficant et the 5 ~cent i ... 1. 
!fflclmdu becv"n the 01: aod 1lev Clu11f1catiou 
ly c.~arlug the error suu 1qacrea of the claaaificatlou., • 
tmall bi•• wa introduced frcza the poolin of the three-way interaction 
ten (Ada:C) With the e'ft'Or, Atamiq tb•t tbs.a ttn'm f.a nry 1wsall 
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Ad doH not bia• °'" error aean 1qu.are1 1erlou1ly, the valwt1 of the 
enor for the aw crla11f.fi.catlc. elwaye equ.l 100 pe~Cftt. 
The *ftor .... equarea f~ tho aroe• and oet output ~fan 
.ad fOl' th• iapute labor ad ucbl.ne caplt•l Htv.lce• are IMllft' 
for th• naw tara claa11ficatiOD than for the old ou ('?ebl• 37). Tb•t 
-.a more yarlati«l can lMt explained b7 th• factor'• locat1•1 •lu 
the old ooe. 
foe aroe• nd Mt output PH unit .of taetor lnpGta1 aore •aria-
tioo te •llPl•iud b7 the thrH aatlonad factor• tha b7 tu old f1111 
cla11UlcatiGD. llwaMJ:, for the fact« rattoe, tbe old cluaiflca-
ti.ca eqlalu tbe YaiaU• '•tter, exc.pt for .. chin capit•l ••ntcee 
per ha. 
Aul791a of V•nanc• for the luattdt1H 
ill th• hoductlao l'l1Dct1ou 
lor: tbe n&W cla••lflcatiOD (tabla 38), tbe followiDI .. ta .acS 
two-way effect• hn• • aipillcaat f.nflueac• OQ th• •la•ticity or 
th• reaourcu : 
Loeatiao eff•cl -- on the ela.Cicity of labor for the gTOal 
fl'oftt fuacttm, ed luor .md •chiH capital 
anvlc•• for net farm income. 
Type effect ·- m the ela1Ud.ty of loor and on rwchin• capit•l 
•etvicu for the ~°'· Pt'of i.t and uet f•rm in.come 
function•. 
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table 37. OCllDpariam of the error 1aU11 1quan• for the old •nd nw 
fara cla••tficatleu (1964-6S) with the nl'Clt' Md 1quan 
of the aw claeaificatiao eflual to 100 &»«ceat ... 
cuaetf i cat:f.oa Olcl 
n-. 100 pncent cu11tficati• 
let fan iaaca.e ,.r fan (&fr.) 100 173.00 
croe• proftt ,_ fara (Sfr.) 100 210.l9 
s.Dd per t•= {ha.) 100 20.11 
La1tor per !an and :ran (an-d•1> 100 268.82 
Machine capital ••me•• pu fara 
(Sfr.) 100 274.26 
.. , fan 1acc.e per beet.an 
(lfr.fba.) 100 63.10 
Croa• proflt ,..- hectare (Sfr.Jb..) 100 113.S2 
lilt fan laccme pa Ulllt of J.Uor 
(Str./...,.cta7) 100 47.00 
Gr08a pro!lt per unS'l of la•or 
(Sfr./.m-da7) 100 20.00 
... Ian f.ne9IDI pu 1 Sf~ ... chf.u 
cap1t•l ••rvlcaa (Sfc./str.) 100 72.65 
Groe• tl"oflt ,_ l Sfr. mehiu 
capital eer.tcea (Sfr./at~.) 100 63.72 
i.•ar peso hectare ( .... d•J/b-.) 100 96.31 
HacbiM capital •.-dca per 
hectare (Sfr.Jha.) 100 480.62 
Macblne et1pital aavtca pe-r um.c 
Gt labor' (Sfr./IMl1l-d•J) 100 Sl.30 
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Locatiaa x alz - ll&bft lctt the groa• p..-ofit and land for 
th• ct farm 11:1coae function. 
toc:atl• a type -- on Ubor for both output func"tiou. 
Sia• x tne •• on •c:hia• capital ••TVic•• tu both output 
functiOQa. 
Table 38. Aaal191a ol van.ace for th• elutidti.•• of th• r••ourcu 
ill the VCoducttm fUQctioos (UV bra clataificatlan) 
Main aad ~ 
oy inter- Groaa protu 
actiana for !rJS&Sll 
th• tbw•• Led or Capital 
factor• (ba.) (-..07) (lfr.) 
Location 1.957 18.59,. 1.,86 
81•« 1.294 i.aoa 2.704 
Type 2.2,J 11.0~· 9.277• 
Locaei• a 
•iff 6.18S** S.514 .. 3.87~ 
Locat1CID :ll 
type 1.0'8 12.4339 1.626 
Ilse a C"9 2.603 3.072 4.196** 
"S1paif1cant at tb• 1 pncent 1"91. 
'"Slpificat at th• ) Pftcent lnel • 
.._ip!f l.caat at the 10 perceGt 1-el. 
let fan i1lCGM 
Land 
!!fldi•• ...... C.pital 
(M.) (un-da7) (Sfr.) 
0.57S 22.112• u.u,. 
2.163 1.918 2.378 
2.251 lS.S7S* 14.454* 
7.6399* 4.010 2.278 
0.781 19.522* 3.ooo 
1.272 Z.479 4.760** 
rar the old fan ca1eUlcaC10D (Tole 39) 1 the follCllliq -ta 
aad tvo-va7 latnactlon effect• have a a1piflcant illf luence on the 
•laatici~i•• Of the 11iput1a 
t,,. efCect •• Ollly an .. chine capit•l ••nicu for both OUCJUC 
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Slcft x type •• on aachlue capital ••rvicu for the net t•m 
lnccce functi<lll. 
Ta~le 39, Mel.Jail of ftrtace for the ela1tlcttie1 of tbe S'ffoacea 
in the produc~iOG func:tion.s (old cl•••iftcat1a.i) 
Mala nd two. 
va7 lnt•r• Gs:•• pofic .. t fal* 1•~ 
act1oaa for f 20ct&P!! (Ullet&!!!• 
tu thrH Land t.bor Captul Land Labor C.pital 
f~tOl'f (ha.) (_..-day) (Sf~.) (ha.) ( .. a-day) (Sfr.) 
J..oca.tiao 0.044 2.742 0.034 0.005 1.276 0.00.'J 
91•• o.u2 o.263 2.853 0.213 o.168 o.sso .,,,. o.sos l.412 .5.8.JJM 0,411 1.444 6.201 .. 
Loc•llCID a 
•in o.373 0.076 0.549 0.91Z 0.080 0.04.5 
Louttae • 
t:ype 0.001 2..163 o.923 o.oS6 2.94) 3.48.5'"* 
Siu• type 0.589 1.068 3.74l*t* 1.213 1.628 4.583** 
**Significant at th• s pe~cent level. 
*"'Siptflcant at tbe 10 perceat level. 
la ~rt.ag the error ... aquarea froa the nalyei• Of vntnc• 
(three factor ca") for the elaatidtie• of land, labor net capital 
for tbe t1i10 fana cla1atf1utlooa, tbe following diffare1:ea w.r.a 
found •od are llluatrated in ta•l• 40. 
!ho uav farm claniflcatlon ptcb up more \tartattcn 111 •la•t1dt7 
with th• faeton: 
Loeatton, atn and type• Chat mm• tMt tbe dtffanncae in fal'm 
•tructun DGDg the 1MrV fara clueUlc:attoa are Matin. 
llS 
Tol• 40. Caaparieoa o.f the error men aqu.r•• for tbe ela1tic1U.• 
of the produce1aa fmctiou for th• neCM&rcee lad,, t.a•Ol' 
md capJ.tal (1964-65) wtth the error moa aquar:M fraa tb• 
av fam cl.8••1flcatiOD "ual to 100 ,.-rent 
lt-
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The anal19U of vai-lence mad• .. ana farm typea (new farm cludfi· 
c.11ti•) 1 .._. !an •r•a• (old faa claeaillcatioo) and noaa .ouata1a 
sak•aiaaa (mountain. aubr•ii• claed.fi~tf.on),, pw1 u the re1t.dual 
aeara aquaru vhf.ch allon ua .to c;mpan th• oftldcad•• maooa thaa• 
thtu 11GUDut11 faTa cl•.••Uicatiao ech ..... 
Tb• naidual 1IMD aquaru fOl' the r•Bl'U•lau fl'Gll tb• d.,....S•t 
v.rt•lu w1 (i • 1 ••• 14) oa cbe depm.dut d-.y .-artable• an 
llluatrated ia T•l• 41 VS.th the ~uidual aun 1quare1 cd th• .auntaia 
aul>ngton cuaalftcatioa taken •• 100 pereftt • 
.,. tbe sr•• md net output pu fara, th• - cl.e••ification 
ptcb qp tb• llOet .artatl• vlttdn fftll c.l••• for the ••rl•bl .. v1 • 
Joi" th• iAptlt• the old fana QbHifiCJtti• la aoet •f fident eJECept 
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ta~1• 41. c-pui•CDa of the enow u• equaru frca the au1,.11 
of wrtnee f • th• averaa- of th9 varubl• Vt _.., 
the thr .. llGUDtalll fana claH1f1catioaa (1964-65), Vitb 
the ruldual Ma equar• fro. the llOWltaio 1ubreJ1an 
cl•••ifleatioa at the 100 ,.~ceut level 
Old .... 
Mountain 1ft0Untatn mountain 
1W.r•a1• .Can f ara 
claaatfi• cla11if t- claaaift• 
n .. Utt.OD aticm catt• 
let fa111 tacCll98 per faia (Sf~.) 100 93.43 91.34 
GrOee pnftt PK fara (Sh.) 100 90.84 86.9~ 
Lud per f era (ha.) 100 96.75 100.60 
Labor per faa and )'Ml' (mn-da7) 100 96.22 98.93 
liicbiae capital nrvtce• per fana 
(Sfr.) 100 89.68 85.39 
Jlec fan lDC4*1 pu hectare (Sfr./ 
ha.) 100 86.70 90.03 
Crose profit per bectar• (Str./ha.) 100 82 • .51 84.74 
lee f ara la~ per wdt of labor 
(Sfr./ .... da7) 100 95.96 92.13 
Groa• pralit pa Uldt of labow 
(Sfr./UtJt-U.y} 100 94. 02 87.0S 
.. , fan iaccme per 1 Sfr. uchine 
apU.:al aftVicea (lfr./Sfr.) 100 94.60 92.09 
Ghee pt1of1t per 1 &fr. ucbiae 
eapt.la l •ervt c.:a (Sf r. /sf r.) 100 93.86 91.43 
Labor per bectUe ('Mnt-clayfb..) 100 96.81 101.39 
tfad\11111 capital auvtcoa par 
bect•l'e (8fr.Jb,..) 100 79.84 18.74 
Nlldllne capital ••ntcu per uuit 
of hbor (Sfr./am-dAy) 100 92.14 8'.24 
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for: aecht.ne ~pit•l 1nvtca1. Vor the gr-oe1 nd net pToductivit7 of 
the iaput.a, the.- fana c1-••1fieaU.ao 11 the aG9t effidnt, tlbich 
l• alao true for tbe fact• nua. escept la1taw per Jae., .._.. tbe 
old fara claa1iflcatlc. ls ll09t efflc1aat. 
rtaa11,, w aD .. , tbat tb• llft aaDUDtaia fara cl•••if1cat1• 
11 th• aCMt eff1ci .. t toe tbe vart1ble1 v1 (1 • l • • • 14) aad the 
MU8taiD •ubnai• elaulf1cat1cm the leaat efftcLent. 
~ we n• •kha 1ubl1di• and dll:'ect ,.~ to th• 11GUDUifl 
fanen an tbe IN•l• of the nrtablu w1, we coold allocate th• f....Sa 
llCNtt ef f1<11entl7 to the f•rraua -., ua1ns the MW fam el•••lfieatica. 
7 
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CHAP.nil VI. OPrIMUK ALLOCATI<lt C'R 
USOOCIS1 LU<a AllD KA.CBID CAPITAL SDVlCES 
The fan.era in S'Wltaerland are more or l••• faced with a al.ea 
fana aiaa. It la dl.ff1cu1C for bla to chug• the amount of land ill 
the ebort run, except for ... couoU.dation projecta. Th• probl• 
wlth which tb• aod.ety n4 the f ar.ra are concerned 1• to allocate 
the tvo f•ctora, labor and capital, properly. It la po.dbl• for 
the f araH·a to adjuat tbe nount of labor ad uchine capital aenica• 
for • aivn fan •i••· 
For the purpo.e of analyata, ve bold the fana •1•• flJllld at the 
averaa• lnel of every fan group for all the claesiflcatlon acb ... a. 
Th• nera&• expected 1aoquanta are than derived to ehow the vartoua 
ccmbiutloe. of labor a1ld •chin• capital ••rvicea OD an neraa• 
aiae fara la the dlffernt realou alld fem typu. 
1n order to overco.e the • ..,uaa vu~iablllty inherent in eurvey 
data, caa.fldeece intervals are computed for th• iaoquanta and eapauion 
path• for vhich the theory nd the coaipu.tation. foaulea were outliued 
in Chapter Ill. Thia allow• ue to CCllll>Ut• a rans• ot Taluea vitbiu 
which the expected or average value or the estimate does U.e at a 
g1ven probability. 
After the iaoquanta and expansion patha were graphed v1th upper 
and lower S percat confidence lim1ta, vo auperupoeed on the 1ame 
gTapb the resotace allocation• of all the fam. fro.a the aaaple which 
cloeely approid.uted the av11na• farm aiae (x). A rna• of plU9 and 
anua 1 ha. va• uaed. 
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Price of Labor nd C.pital 
Ou of th• aoala of M•• •oci•ty 1• to provide th• t•niera aa 
adequt• lncOld. Bietortully, thi• ba1 It•• dan• bJ 1ub11cl1aina 
prochact10G with bipn- pric•• and direct ...,.at• to th• far.ere. 
It will lte abow tbat it i1 po.ail>l• to iocreaae tb• uet fan lnccae 
by •~•tituttna capital for labor. It i• •••uaed that every .. a--d•J 
on tb• fan abould l'•c•lv• l'emmeratiou equl to hi• opportunity 
coat. I.a la th• laat chapter, tbi• i• aot true in all th• fan tJPe•, 
••peciallJ ta the 110UDtaln1. 
Tb• price of upltal i• 1.0, Sfr. for •11 the fan typea. It 
i• aHu.ed that tb• faiael'a ca11 bonow unUaUed aOUllta of --.y at 
a 5 percent lntueat rate. 'fbe fiaur•• which will be outlined lu 
thla ch.peer de•l Gilly with th• l•••t co.t cClllbinatiOlla of the 
reaourc•• for •n7 given output. 
In th1• at.ady ve do not dNl vitb profit uJd.aiaation • a 
fara. It would be uld.aiMCl, hove.,.r) when the urpul product• 
of reaourcea are aia1ilt•n•oualy equal to their reepective prlcea 
deriftd b7 the price of output. Thi• 1• • future atep Vblcb could 
be analJSed. 
aeaource Allocatioo within ~ara Type1 
for the lew f•ra Cla11f.Hcat100 
The •lope Qf the everage expau1on path i• repreeented by tbe 
followloaa 
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vh4tr• b3 and b2 repre•eat th• •l••tictti••, r3 and P2, th• pt1.c•• of 
th• l11puta. Tb• for.ala for th• upper nd lower llatt• of the •JEPO-
•i• path vu wtlined ta Chapter 111. 
Table 42. Ge-.tric aun 1•oquot•1 •lope of th• expauioa path• aad 




















Slopea of e:geasa&an petbl 
Upper Lower 



















Wt.ch a price for labor of 38.00 Sfr. aud l.OS Sfr. far capital, 
th• optt.Ml allocatiOll of lal>or and capital for the nerat• farm of 
each group 1• plotted in Piaur•a 6 to ll. Thirty out of 37 plotted 
nerage crop faraa are optt .. 117 allocat1111 their re•ource• .. c:bin• 
capital 8enice8 nd abor Wf.tb a probability of 0 .95. Ill otheY 
word1, there 1• only a proltability of o.os that the farmer• within 
the ran .. ot the u.pper and lower •JiP.-naian path are allocating their 
reeourc•• lnefflci•tly. Tb• fara Vhlch •r• ~ot to that reglcm •re 
with • probability of more tluio 0.05 wrona 1n that they are allocat-
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0 + + + 5--1-1~~~~-v--~~~-...~~~~~+~~~~-.-~~~~-.--,-~~--.r--~~~-
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LABe!R tMAN- OAYJ (xlO 2 J 
'for th• crop f al'IU 81 percent of th• fal'lla wlth the ner•a• fan 
11•• allocate their reaoorcea, luor Md uchln• ca,pltal ••rvice• 1a 
•n optiall WUMr. for the c:rop-live1tock f&r:M thla perc:aatage f.a 
88, and for the ltttatock farma it l• 62 percent. Tb• lower bOUDd 
eapanaioa path for the Un.tock faru 1• the labor aJda. for the 
llveatock fal'llll 38 faraa ahovld •.,.•titute la~or for .. chin• capltel 
1entcea. Thia can be expla111ed bJ tb• net fara inCOM per un-daJ 
Of 42.00 8fr. 1D th••• f•b.8· eod b7 a price of luor of 38.oo Sfl'. 
ror ailk farae th• lover U.ait of the expeueion path i• th• 
labor ad.a. All tb• plotted nft'•I• eiaed ld.lk faru alloc•t• their 
rea-.rce• optlul17. Mac• of the fal"ll8 lie belw th• ayera .. ••n--
ltOG path which c_.• fr• the pp 1n tbe parity tnca11e. There S.1 
alao a prabahilit7 of 0.9S that th••• far.era allocate their labor 
ad •chine capital ••Men proporti011all7. 
Ill the llllk..- U:ftatock breedlua fame ln llau~• 10, too much labn 
1• u-4 . To get a net fan inCOM pu .a-day and producing th• .... 
total output, labor baa to be aul»atf.tuted for macbl11e capit•l aervf.c••· 
Optlul allocatioa ot n1ourcea ill .u~ liveatoct brudi•a faru 
Within • probability of o.951 !araer• 1hould uae between 270 aDd 430 
un-claye ad htvMD 31 2.50 Sfw. ucl 71 400 Sfr ... ch1n• capital ••nl~••· 
The far.tr voul4 a-t tb901 vltb • proba,illt1 of 0.95, a D.4tt far. 
illca.. peT .an-day of 38.00 Sfr. 
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aeaource •llocation vitbiu the Different Are•• 
for the Old rara Cla•alflcatlon 
The a•oaetrlc ..-.ii output farm Vi.th th• nerage 8i&e in the 
Bern ar•a alloc.at.. hi• reaourc•• optimally (with a probabllit7 ot 
0.9S) whn be 1• ualll& betven 410 and 640 mao-daya and betven 
10,200 and lS,800 Sfr. machlQe capital ••rvicea. 
Tol• 43. 0.Gtetric ... u 1•oquat•1 •lope of the upauloo path• 



















Slope! of •!p!!!loe P!tba 
Up,.r Lower 



















<lily tbree of the 31 plotted .v.rap deed faru are allocating 
th• reaourc•• Lu •lMl o.aaa. Th••• fanu ahould u.e l••• labor 
with tbe •eme .tmcunt of macbino capital •uvic:ea, or When they remaln 
OD tbe amae 1aoquant1 they ahould aW>1titut• labor for capital to 
l'••ch the natOD of the o. 95 prab•b1ltt1 optlul allocation of tbe 
reeourcea. 
ror the fanaa iu tb• nortb-aortbNat area, rtaur• 131 21 of th• 
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pro1uablU.ty of o. 9,. The lower bound expanaicn p.tb for the fal'U 
ill the uortb-nortb .. at ..... l• the labor en•. 
Por the faru:aa 1n tbe western area, the l01rer bCKR\d expaueion. 
p.ath 11 the ubor ula (Figure 14). All of the plotted fara Ue 
between the upper and lower bound expaaaloo path, ,;blch meea that 
all th••• averege aised farra allocate the resource• iu optl•l 
proportloa1. 
lion• of the plotted avuage d .u f•l'IU in the aeaple of the 
feraaa frcia the Alp vall•7 allocate• the two fac:.tora, labor and uch1ne 
upltal ••rvic•e, opttully. All th• faru have too 1UJcb labor. 
Optimal alloeat10D of reaourcea producing on the •- iaoqu.ant would 
mun tut they have to aubatitute capital for labor. 
Fo-c th• fanaa in the Al.,e, 48 ,.reent of th• auperiapoaed average 
aiaed fawaa in Fil'U%'• l6 are outaid• of the 95 percent level of optimal 
allocation of r .. ources. 
In th• neraae net output farm for fan.era 1n the sub-Alp - J\n"a 
regicm (rtgure 17)1 the farmer allocate• With a probability of 0.9S1 
ruourcea optimall7 vha he 1• using betweeu 4,900 and 101 200 Sfr. 
ucb1ne capit•l aerric•• and between 300 and 450 man-daya per fara. 
There are 71 percent of tbeae farms aroupe "'11ch allocate the rHourcu 
non-optbu Uy. 
Tb• HJN teadenc:y which vais obaerved for the mountain fem1 in 
the nw claaaification e&11 alao be obaened for the old on•. To gtt a 
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•••ource AllocatiCJG •ltbin 
th• Three lbmta1a Sularegtou 
Th• a110GAt of the ut output for the n•l'•P fan la nery 
aularepon and the alopea of the expauica path•, vttb 95 perent 
confidence ltait•, are ••• froa Table 44 ad are illutr•ted with 
riaur•• ia, 19 •ad 20. 
Table 44. Ql-.tric •MA iaoquant•, alope of the e.,.uion path1 
aAd their 95 pe_rc:ent canf idence liait• 
Anr•ae SlOM! of ·~•&ca !!th• 
uoqunt• Upper Lower 
Sul>reP,an• (Sfl'.) Aftra .. Hait ltait 
1 18,387.76 12.2111 32.3247 13.0108 
n 15,74,.00 42.8458 106.9180 7.6256 
Ill U,123.79 15.3354 25.6493 5.6378 
Tb• far111 1D the mountatu re&J.oo. l are allocattna their reaourc•• 
•1Mll7 (95 ,.rcat ln•l), when uaina between 41 400 aad 9,400 Sfr. 
of udlin• capital euvtc•• and between 225 to 375 un-d•YI' on the 
newaa• aimed and ...-r•a• output fal'IU. 
All the aupn-1-po.ed faraa for th• aomtain repon 11, esc.ept 
three lama, li• below the lower limit of the expaulon path. To 
un the opportunity coat (net hrm lace.•), they abould reduce the 
laltor Oil th• nerage fara down to abcxat 1'0 ....... .s.,. (l'iaur• 19). Tb• 
nerap faru for the aountain reg10lll 111 (l'igure 20) allocate their 
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CIAftlJl VII. SU)lllAl.1 MID C<llCUJSlm& 
Thi• •tu4J ba1 three .. joT parta. lart an.e ••• conducted with 
the eCOftOl!dg .41Dd atati1tical cbeor7. Part two 11 the •tatiatlc:al 
aaal7•l• allll c•pari•Oll for the dl.ffernt fan cln1tflcattGD.1. la 
part thl'•• the queation •• to how tbe fanaera ill the dif f•••t fan 
tytea and reatan• •bould allocate th•i• r .. ~c•• lo the aoat afficleat 
..... ..,. ......... ed. 
laltor, uchin• capital ••nic••) ••• UMd which 11 Uaur 111 th• 
loa'•· Th• par•M&•• vei-e eatllMlted by tb.e claaaic:al .. thod of 
1 .. et •quar•• aDCl all te.ca ver• .. d• vtth the •••...,tiou of aoruU7 
alMI iedepnd•tly dlatr,buted eiTor1. .AD approzlaat1oo proceclu• 
rFtdl«r, 1962) for tbe •Ui.a1U.~• of tbe averaae taoquaD'I wa1 uaed. 
A c:OllpUtatLaaal procedUl'e for the U11it1 of cha expaui• ,.th wa1 
outll.aed. AU the oth.r •tatiaU.cal toola were Dot outllaed 1A 4etaf.1 
~•c•G8• of th•1~ availab111t1 111 1tatl1tlc and ecao.amet.~lc texte. 
!be data (about 6-'0,ooo reccda) fcrr thi• 1tudy were ucle avail-
able hy th• 8'11•• rana1 Union. The whole • ..,1. ve• then claaalfl•d 







Jlllllr,. UYOtock breediq feru 
Littatock bl'ffdla1 fenaa 
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weecen ar .. 
MINntain ft1ft9 a 
Alp •alt.y 
Al.pe 
SUJt. Alp - Jura 
Th• llOUlltain aubreaiOD claatificatl• b .. tbr•• aubrepoaa. 
Th• atatt•ti~l aaa119ea ver• SIWH!e for e'V9r7 group aeperately. 
7tr1t, the analyai• of variance with d~ varlablea Wll• conducted 
to tat vbethn ve can pool the tvo ,ara' •et• (1964 ad 1965) of 
data or QOt. The input• nid output• for th• production fuacUon• 
wero algntflcantly different from .. ch otber only in • fw c.eau 
(capital for cl'OP and ctl"Cl?-liveetock far:aa). Iba product loo pua-
1M!tera ware not atable for the crop, crop-U-. .. tock and Uveatock 
fwicttoaa. •e11t, th• ao.al 7ala vaa ud.e for the pooled ••t of data. 
The ruulta fr• the aeparate ,ear'• analyai1 ar• pre1cte4 in tb• 
appadtcea. Subaequeutly, MU1l7eu of vainanc• were c~ted for 
t he arttb l e •ND output•, 1iaputa, aroH and net pl:'oductiYity of 
t he reaourc .. and r .. ourco rat 108. ror the aev and old cleaaifica· 
t1oea for all th• lt••, a1piflcantly dUfermt value• •dated 
btttveen tbe pl•la aDd aountatn. 
Separate aaal,ae• of nrla:nce nn alao con4acted foi- tbe plalll 
ftcatlan ia the plain aora aignifictmt dtfference1 v.Te found betveea 
crop nd other fan t,.,.• than between th• c~op-llyatock and 
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Uvestocll laru. The net f•ra 1tacOl!le per u-a-d•J i• nae 11.piflcnt 
INtween the cTop ad tb• U."etoek fane, but h1ah17 11gnilicao.t 
betvem the othn fara type ca.b1utiou. 
Hon 4tffer•ca were fouad POil& tbue aftr•a•• fn tbe old 
t•ra cla11f.flcatiG1t. th• oet fa'b lac-. pa __,.4,, la •1piflcaatlJ 
difler•t between the lern ad tbe weeten area, but oot •lpif!cat 
•~ the 5 percent 1 ..... 1 for the other c:aatpal'taoo.. 
All the vallaea, outputt, taput.1, 11'0tt• end ut product1Yit1 .. 
of r••~c.t• O!d n1ource ratioa for aousat.ain farraa a4 the 'Aft fara 
c:lH•1f1cetton •• differ~ for the d1fferet f•rm t,,e• •ae•pt for 
th• ft'ft'•I• f ara •t·s.e betVHD the p:oupa. Bonver, the nn fan 
tuc .. per ..... da7 la eqwml betveeo aUko-U.y .. tock ltrH4lil1 aa4 
llwacock bceedt.-i.a iu... 
fa. the old cl•••iftcatloa tbera were no •i&Qificeat dtffereacea 
ta total output ,.r faftl bet"• faru 1A the Alp ••ll•J aDd Alpa. 
All•, no dlffencace wa• fouod for the ,,_ cmpad.IGU for labor ad 
ucbla• capital anvtcea pel' fan. llo dtff erencea la oe.e fan lac:GH 
,.r .... clay al•t a.et.._ the aub-Alp ad Alp Ylllef faru. 
The ela1t1c1ttea of the iDPQt• •~ htablJ alpdflcaa.t (prolaa•llitJ 
of 0.01). 
A •ub•tntlal cltffer•c:• for the uratul p~oductt'Wi.tl" of tba 
input• va• ot.eened lor both fana cl•••1f icatiOG9 be.twen plalo Ad 
aouataia regl.oo. In ao f•h d•••iftcatioo 1• th• Mr1baal prochac· 
tiYitJ of labor greater tbea cha partt7 lsacoee for fna l•a.or. ID ao 
f..za type or loe.tioo vae the curpul p~o4uct1vf.t7 of labor able to 
,., f.t• Mt'a,1aa1 COllt. In DO U•• did the uppea- Ualt of Ch• 95 pereet 
... 
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coofideoce 1utervel epproecb tbe opportunlcy coat far f•ra labor. The 
maratoal producti'ri.ty of lad la, ln all the fqncticaa, .ich blpu 
thn tbe rat of land. 
Tb• anraa- 11a1:aln.al productlYity of aacblne capital ••rvicu 
t• l••• tt..n 1 Sfr. f~ the plalu farma and more than 1 for the mouataia 
fa'ha, 8Qd that bold• for both fara claaeificat1on•. Th• uppu liait 
of the 95 percent intenal of ucbio• c'fitel ••nlc•• cloee Dot .-.. ch 
tbe prlc• of capital. Tb• lower limit of the 95 percent iAtenal of 
capital ance.uhu the ••lue sero os aar sao for the plaiA far.• fc 
both the old aad tbe aew claeaiflcatioea. 
Th• lCRter U.m.tt• for the urg1ul productlYiti .. of capital are 
aot Hl'O for the 1110U11tain faau iu the aw c:lauific:atloa, ltut an 
aero !or tbe ad.llt-liveatock ~reedina alMS the 11 .. atock ~~...Slaa farae. 
Th• .... cend111c1 i• pra1ent for th• urataal prothact1Yiti•• fl'Olll the 
aroe• output tactloa. 
Addltlae..l iuve.tmenta (i.e., ao••1dialna of machinery) in tbe 
puln fatm1 for ~~ cb1aUlut1-.. would (1n 95 percnt ol tb• c:aeu) 
not pey th• coet of th••• invutlllllllt•. 
All tb• elaatic1U.ea vae ef..plficant at tlle 1 perc.t level 
except for l•bor ia regi.OD U aDCI tb•t ••• for both output fUDctlooe. 
Tb• loweet uratul prOductlvt.ty ••• for labor and capital io region 
U for both outpllt fuactiou. In no c••• ••• the low•r liait (95 
pet:cat) for tb• aaratnal prochactlvlty of capital ano. In all the 
aouataln ra&loae tb• retun1 to •cal•• are decr•••ing. 
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In c0111pariog the old and the new c1Haif1C4tt1ooa, for the factol:'e 
location, a1ae and type, no type effect waa detected for tho net fal"IR 
income per un·d•1 for tlle un f am cla•sificatton. Th• naidual Mal\ 
equrea for the groe1 and net output per farm are nallel' for the new 
cl•••ificatioo. For the aroae and net output per unit of factor 
inputs, ... ller error mean equarea were found for the old cla1a1.fi· 
cation. The new claaaiftcation ech ... piclul up !lore variation with 
the three f actora (locatian.1 aiz• and type) saon.1 the atructural 
relatiOCla. 
Th• averap ieoqwmt for ever-1 farm group with tbe 9S puc•t 
confidence int•nal, toaetber with the a~eion patb with uppu ad 
lower 9S perceu~ limit Wl'e sraphed. All tbe avareae farM Vue 
•uateri•JO•ed to the1e sr~ph•. Th• nonaaciv• queatiOl\ .,,., tbn aaked: 
Bow ahould the fa1:'mel' ellocet• hit l•bor and .. chlne capital ••nicea 
such tbat be allocates th••• ~•eourcea optiullyt Opclul reaouree 
alloeattoP •xi•t• mo~e or l••• (1 ••• , within the limit• of Che 
atatiattcal 1nf•r"1~) for th• fara aroup1 l• the n•v fana cl•••lfi-
catton. In th• aOUAtatn fH·u for tbe 014 fana c.la••1ficat1•, re-
alloc.tiOD of i:eeourcea for the naage f•n vaa lnd1~ated to be • 
neee1aal'y conditlao in order to r .. ch the pn:ity income. 'lhil i• 
al.lo true for the farma J.n iRc>wtaln aubreg10U9. Thla lea1t coet 
combioat1oa doe. aot mHn that fal"ll\era maltdae pro.fit. 
The 11111.tatlona of th1• analyaia vere ,.rtly 1:letltioned earlier. 
Aaricultare la.olves a hieblJ complex production proca1 aad ~ 
lte etirely explained by the three lnfUt• aad ct..1.elf tcatioa wutd in 
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thie •tudy. Anot.ber limit.ettn 1• • coneequence of th• e.sttution 
of procfuct1v1t)' codflciente baaed on the pa~ticular algebl"•1c produc-
tion functlon. A function me7 allow eatf.raatq Vi.th ••11 error ovei-
•ome ran,3e of the d-•, b~ it may involve a larger ~or O\"er ame 
other range of the date. 
Aaotber lt..itatton u1 also c•e fram the data uaed. The fal'l!l 
record UQplu, the kind ot date vhlch we u.eed, have t:be dteadventage 
of not being repreaentatlve. Oiooe1na a random .. nsple of tams l• 
more likely to be r•preaentatf.ve ot their population.. It depends upon 
the question to be nawered wh•tb41:' or not • random •-=Pl• •hould be 
selected or farm records and farm aceOWl\ttnp chosen. ror atudytng 
phy•lcal envlt'oma:cnt and management problema, random aactplea of farme 
ahould be ••l•cted. 
In this atudy the farm •i•• ~abler.it vae not coa1J.dered, ~ieh 
can be approached in th• ume way. lo dYStntc aapect• were atudied. 
4rheae •r• field• of future ru .. rcb. 
Thb study prond .. ••• illfonaatiOD for thoae who are t:nterested 
ta the total r•turae expected and resource productiv1.t1•• lD differeat 
•arlcultural r•"1ooa md fara typew. There are uny methodological 
prdtl-. (S.. e., •t•t1atioa 1 iafft'enc••) involved in 1uch atudi••, 
wbtcb are only d1141;overed and 1olnd by tntenain r:e1u'l'ch. 'l'he use 
of quotit•tive aethoda in agricultural economic rffea~ch 11 relativelJ 
70'Ul'I• A aub1tanttal lack of knowledge •Jd.1ta e1pec1•ll7 in countri .. 
ootatde the United State•. lbnefore;. tntenaive ce1earch h•• to be 
atartlld if tt 1• d•eirable to avoid epeculat.ivo uee of the Mthod• ad 
the Wl'•I 1ntai:pretatim of the r .. ulta. 
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'J'b• authOI.' vteh•• to •..-r••• 8PPl'•ctattOD to Prof•••or Dr. l.trl 
o. Budy, vho euaa••ted thi• etudJ &Dd offered lAvaluabl• •••i•t•ace 
ad the funda for •uctron.1.e coaputatlm work during tb• ••• .. rm 
alid th .. l• pr ... rattaa. Tb• author ta al.ao tadftted to frofeaaor 
i.. We)'O• A. flll.leT tlhots• ecm•ulttq •• 'Mi"J' helpful le cODducti .. 
the atud7. Ill appredat1na auch belp, the author 8bo..1d Dot fail to 
ackaowleda• that th• r .. pciaaUtillt7 for an1 error• OI' ahortca.lop 
ln the th••l• l• ent1re17 bit own. 
A feU.-.h1p proYl.ded ~J the M•• •ttcnal fuad for Seimttfic 
aenucb •ad tile 8"11• Jsaatf.tut• of Id.nee •ad Taclu1oloay ta r.wtrtch 
1u1de lt po.et.bl• for th• author t• do tbf.• r .. nrch Del complete bu 
•tudJ le ~cultural lcoaauoe et towe ltat• UDJ.verelty. Speclal 
tb..- to Pl'of•••or J>r. 0. Rowald aad !rof .. aor Dr. I. Wueralei- fr• 
tb• IViae lutltute of Selene• ad 'f•dlnoloSJ for thtlr ald to NM 
CJ:te fUQCll availaltl•• 
Appnciation 1• •lltended to Dr. laalulal Dettvil•r fr• the IVi•• 
ranewa Ulra.laa who •d• th• d•t• available. 
1.aat but aot lea•t, th• author abo vould like to thank bl• 
wtfe for her coottnuina aa1l1tnc:•· 
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AmDlX A. ELASTlCDIES di> ULA!ID STlfl.lSTlCS 
CQICIUDC TU aw fAIM CLUIUICOICll l<ll DI 1IAIS 
1964, 1S65 All> 1964-6, 
wbtcb •• df.d aM prueat lea th• text. ttoet of the ~odfiolellt• for 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.lftlll>U •• •(l&TUC ... amucr1m, USCDCI DIVIS, 
NdC!IAI. ftG>UC!lmDS All) DID S'tAIDAID DIYU'llCllS 
.., caosa .- m acmocrxmt m mms 
ICJl m lllW rAD CLAUUlCA'flCll 
The n•ulta la tb• tot "" fro. tU pooled JUI" 1964-65. llH• 
• lllua&rate the fil'Q'•• for the ,...ra 1964 nd 1965 vitb tbwe of 
1964-65 for oet fan la~ ad &ffl• proflt. A 9) pereaa:t cmf14•ca 
1atuva1 •• uaed to c.,..ce th• •t••rd dnlatiou. the nault• 
fr• the ••r•t• 7Nr• an ailllleT to tbe nnlta fraa the pooled 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Alftm)U c. BLU!lCIT118 MD Ul.Aftl> S'l'ATlftlCI 
•<a TD OLD fAlll CUllDICftlCll 
Th .. • table• llluatrat• the 1tatlatical .. tt .. t•• tor th• dlffer .. c 
fan type• la th• olcl fara cuaalficattoe. the ela1tlcit1• from the 
pooled •-.Pl• are, •• 111..atrated .. ru.er, oot aip'1fic.atl1 difter1nt 
for the two aeparate year•. It c.aa be •nil that ttae7 dt.f fer very 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AflQDlZ D. CIClllTJ.lC HWI ftCIJucrllll, US(lllC! DJVrl, 
MAIGIJIAL ftCl>utrlYl'rlU1 TDD STdMID DIVlftlQIS 
All> m.oss MD llT ftCIM:lltUI ta IUWl.CIS 
rca tu (I.I) fAIJI ClMSUICM.'lClt 
the foUawiq t•1t1 .. pnaeat the reault• tor the ,_n 1964, 
1915 ad alao for the pooled 1964-es •ample. Th• confidence lbdta 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































..... ll I. ILAl!ICUDI AID llLA'flD ftA!ll!ICI 
c•:111111G m l«JUlllA!JI IUlllGI• CLAllUICAUCll 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Afl'lll)lX r. •Cltl'rUC _... llUIJVC'rltm, USCIJl.CI D1VrS1 
MUGl.JIAL ftCl>UCflVlTUS AID Tiil& STAllDUD DIVlitlCllS 
.., •au MD m 11.Cl>UC'llVln at aucmaca 
rca DI llllftADI IUlllGICll CWSUICATIQI 
rca TD DAU 1964, 1965 aad 1964-65 
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